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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display controller small in mounting 
area and power consumption and capable of lessening the burden on the 
processing of a central processing unit performing editing processing of image - 
data. ........ 

SOLUTION: A color data signal DATA and a control signal CTL are input from 
the central processing unit, and an address conversion parameter included in the. - 
control signal CTL is stored to a control register 5. A display address generation 
means 6 converts an address to generate a display address on the basis of the t . .. 
address conversion parameter, and the color data signal DATA is stored to :a 
primary storing means 7 on the basis of the display address. Thereafter, a, video. ~ 
signal is output to a display panel through a video signal output means 8. ;m 
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* NOTICES * 

JPO and NClPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display controller which characterizes by to have the display address-generation means is 
the display controller which inputs the address-translation parameter which shows the conversion 
approach of the address of each pixel in image data and this image data, and outputs a video signal from 
an external device to a display panel, and generate the display address in a display panel based on the 
above-mentioned address-translation parameter, and the video-signal output means output the above- 
mentioned image data as a video signal based on the display address generated by the above-mentioned 
display address-generation means. j . .. . .. . — > . ...... 

[Claim 2] The display controller according to claim 1 characterized by having further the control register 
which stores temporarily the address translation parameter inputted from the ^above-mentioned external 
device. 

[Claim 3] The display controller according to claim 1 or 2 characterized by memorizing the above- 
mentioned image data to the applicable address in the primary above-mentioned storage means based 
;pn:the display address which was further equipped with primary storage means which consist of memory 
which has an address space corresponding to the address in the above-mentioned. display <panel, and 
was generated with'the above-mentioned display address generation means: d -v«tr. r r . :.r<.V'/c * ■ .. 
[Claim 4] Claims 1 and 2 characterized by the above-mentionedfoddress translation parameter including/ 
the information about the' include angle which rotates the inputted; imagerdata;, and/or; the information «-t 
about whether right-and-left reversal is carried out, or a display.controllengiven in three. 
[Claim 5] A display controller given in claim 1 characterized by the- above-mentioned address/translation 
parameter including the information about the start address at the time of displaying the inputted image 
data on the above-mentioned display panel, and the information about the dot width of face of the- 
longitudinal direction of the inputted image data, and a lengthwise direction thru/or any 1 term of 4. 
[Claim 6] A display controller given in claim 1 characterized by the above-mentioned address translation 
parameter including the information about the number of dots of the above-mentioned display panel 
thru/or any 1 term of 5. 

[Claim 7] A display controller given in claim 1 characterized by the display address generated by the 
above-mentioned display address generation means being what expressed with the 1 -dimensional format 
thru/or any 1 term of 6. 

[Claim 8] The display-control approach which is the display-control approach in the display controller 
which inputs the address-translation parameter which shows the conversion approach of the address of 
each pixel in image data and this image data, and outputs a video signal from an external device to a 
display panel, and is characterized based on the above-mentioned address-translation parameter by to 
have the step which generates the display address in a display panel, and the step which output the 
above-mentioned image data as a video signal based on the display address generated by the above- 
mentioned display address-generation means. 

[Claim 9] The image display system characterized by having the display panel which displays an image 
on claim 1 which inputs image data and an address translation parameter, and outputs a video signal 
from the central processing unit which performs edit processing of image data, and the above- 
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mentioned central processing unit thru/or any 1 term of 7 based on the video signal outputted from the 
display controller and the above-mentioned display controller of a publication. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the lnvention] ." . . .... ; > 

[0001] — * : . . : 

[Field of the Invention] This invention relates to the display controller, which performs especially address 
translation of image data about indicating-equipment drive control. of a liquid crystal display, EL ,.cvv * <■:■" i . u . 
indicating equipment, etc. • •« r - - j- 

[0002]- - v— ■ - — — v - — - ■ Vv-; ... - : 

[Description of the Prior Art] For example, the display of the varibus^electroni'c: equipment r constituted :.v£...-tt!t-. 
by a liquidrcrystal (display^etc. has-been high-performance-ized eyei^iyearcFvor;.e f xample^not*.onlyi a still vsjv.-r 
picture but a mo.Vie: display;ist required ialso- for the.contents whichtit* is Jrequiredoas display engine:-- y£ iSi/sre sof- 
: performance.thattjthe Takashina .tone should be .displayed more,rand;arej displayed. ^Theiamountiof^) x- mcuixi'^z 
information. needed for a:display has also been increasing with advanced- features :6f such a display^ ;-» ; o c-o^ 
[0003] The system which displays is constituted by the display control which' performs ithei displays . A :?"^v.. :.r- 
control of a display, the display which actually displays based on the indicative data sent from the 
central processing-unit which performs various information processing, andjaxentrahprocessing unit. In 
such a system, when amount of information increases with advanced features of the above displays, the 
burden of the image processing in a central processing unit will increase. 

[0004] Then, in order to mitigate the burden of a central processing unit, the inclination to construct a. 
system so that the function of the image processing currently processed in the. central processing unit 
may be processed with a display control has become strong. For example, the display system which • — 
performs the image processing for displaying the image of a portrait format in a landscape format with a 
display control is indicated by JP,2000-89748,A etc. Here, a portrait format is a format that the die 
length of the length of an image is longer than the horizontal die length, and a landscape format is a 
format as for which the die length beside an image has become longer than the vertical die length. Below, 
this display system is explained. 

[0005] Drawing 13 is the block diagram showing the outline of the example of a configuration of the 
above-mentioned display system. As shown in this drawing, this display system has composition 
equipped with the liquid crystal controller 52 as a central processing unit 51 and a display control, and 
the display panel 53 as a display. Moreover, the liquid crystal controller 52 is equipped with the address 
translation section 54, the primary storage section 55, and a control section 56. In addition, in this 
display system, the liquid crystal display panel is assumed as a display panel. 

[0006] From the central processing unit 51, the display address-data signal AD corresponding to the 
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address of each pixel in color data signal DATA of each pixel in the image which should be displayed, 
and a display panel 53, and the control signal CTL showing the rotation information on a display image 
are outputted towards the liquid crystal controller 52. The display address-data signal AD and a control 
signal CTL are inputted into the address translation section 54 among these signals, and color data 
signal DATA is inputted into the primary storage section 55. 

[0007] The display address-data signals AD are X and an address signal with the two-dimensional 
coordinate of Y. Moreover, a control signal CTL is a signal which shows the information that an image is 
rotated 90 degrees in order to display the image of for example, a portrait format in a landscape format. 
And based on the rotation information shown with a control signal CTL, the address translation section 
54 into which these signals are inputted carries out single address [ every ] address translation of the 
two-dimensional address data of each pixel of the display address-data signal AD, and sends the 
address data after conversion to the primary storage section 55. 

[0008] In the primary storage section 55, processing which writes color data signal DATA sent from the 
central processing unit 51 in the address with which it corresponds in memory is performed based on 
the address data by which address translation was carried out in the address translation section 54. And 
based on control of a control section 56, the data of the address corresponding to each pixel of a 
display panel 53 memorized by the primary storage section 55 are read, and it is outputted towards a 
display panel 53 as a video signal IMG. Based on the inputted video.signal IMG,.a display.panel 53.driv.es 
each pixel in a liquid crystal display, and displays an applicable image. . ; l „ .i . 

[0009] 

[Problem(s) to be Solved by the Invention] In the display system shown in .drawing 13 , the displayv :«o ,. :J ji 
address-data signal ADMS.trahsmitted towardsvthe liquid crystal controller 52 from the central a ^ -rcM 
processing unit 51. This display address-data signal AD is X and an address signal which consists of :a .>•• 
two-dimensional coordinate of Y as mentioned above; For examplerwhen the resolution of a- display ' ^ r?: 
panel 53 is 120x1 60,* the^address; signal corresponding to the pixeLwhosemumber Js one serves as: data 'jr.^v 
whoseX is 7-bits and 1 5;bits whoseriY vis-S bits inrto.tak . - v/ro^ ^ >> * MX ■t;*.&as ~\&t\&$r-f .-rsza :&s*c:v 
•[00:10].^Serial:lransmissiontand;:paral:leLtransmisjsiori..can be considered ast method: whichttrans-mifcs; sr c^i&frr&s 
such.an^address-jsignal. 'Seniabtnansmissibmriisionecsignar line and'is^a.methodr.which^'tKansmits: a^il-5?:r^3V^CT>xv&^ 
above-mentioned bits addressiisignal serially: Parallel transmission is?a method which each bit of-an T v //. ^ i. 
address signal is made to correspond-to one signal: line using tworor more signal lines, for exarnple,?Al:5 . z<t* ci> 
signal lines, and transmits an address signal to parallel. In the case of serial transmission, the number of . - 
the signal line, needed can be. managed with one, but when a lot of^data, such as the:time.ofcanimatipn \ :r *^y„ 
display, need to be transmitted ..to* a high speed, for example, a transfer clock must be extremely made 
into a high speed, and there is a problem that implementation becomes difficult. Therefore, although 
parallel transmission will be adopted,, the address bus of two or more bit width of face needs to be 
formed between a central processing unit 51 and the liquid crystal controller 52 in this case. 
[001 1] When forming the address bus* of two or more bit width of face, in the both sides by the- side of a ■• . 
central processing unit 51 and the liquid crystal controller 52, it will be necessary to prepare each 
terminals of two or more corresponding to bit. Thus, if two or more terminals are prepared, since the 
area of components becomes large only in the part, the component-side product of a display system will 
increase. For example, in applying a display system to the device by which a miniaturization of 
equipment size like a pocket device is demanded, increase of a component-side product serves as a 
fatal fault. 

[0012] Moreover, in the address bus to which the display address-data signal AD is transmitted, the 
potential condition in a signal line whenever the address signal corresponding to each pixel is 
transmitted will be switched to a high speed. Therefore, consumption of the power by the parasitic . 
capacitance of the signal wiring which constitutes an address bus cannot be disregarded, and has 
become the factor which increases the power consumption of the whole display system. When applying a 
display system to a pocket device especially, it is required that power consumption should be made as 
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small as possible. 

[0013] Moreover, as mentioned above, since a potential condition is switched to a high speed in an 
address bus, the problem of EMI (Electro Magnetic Interference) will also be produced. 
[0014] Furthermore, in the above-mentioned display system, the address data corresponding to each 
pixel are being generated by the central processing unit 51. That is, when high-speed processing of 
animation display etc. is needed since a central processing unit 51 must perform generation of address 
data although rotational address translation processing is performed in the liquid crystal controller 52, 
the burden of the processing in a central processing unit 51 becomes comparatively large. 
[0015] It was made in order that this invention might solve the above-mentioned trouble, and the 
purpose has a component-side product and small power consumption, and they are to offer the display 
controller which can make small the burden of processing of a central processing unit in which edit 
processing of image data is performed, the display-control approach, and an image display system. 
[0016] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the display 
controller concerning this invention From an external device, the address translation parameter which 
shows the conversion approach of the address of each pixel in image data and this image data is 
inputted. A display address generation means to be the display controller, which outputs a video signal /to 
a display panel, and to generate the* display address in a display panehbased on.the above-mentioned - » - 
address translation parameter, It is characterized by having a video^signal output. means to output the v, o.c * 
above-mentioned image data as a video signal, based on the display address .generated by the above- 
mentioned display address generation means. ; . 1 ', -v-^o \ -a • .* ■-. •: ;. : <»:.: 
[0017] With the above-mentioned configuration, image data and.an address translation parameter are^r : -; -;rrj . 
first inputted from an-external device.vHere, an external device is equivalent to the equipment which * * v ? a 
. . performs creation processing; edit processing, and various information-processing of;the image whichj- ^ : . 
displays: Since an address translation parameter: shows the. conversion- approachiof thefaddress;of.eachi?i\€e^ 

; . tpixeUn image data, a display address generation: means can generate ithe^display. address based: 'onvthjs*:*i.'~~&G 
zu: -*r ^address translation* parameter: iTheref ore* itds:pot2mecessai^to^eceM the addressrdatarim^ ? 

t \r<r-jh -rnwhich -theiaddress? ^information I :ofeeaGhi , pixelKimimage data is^showricfrcomeamcextemat^^^ 

. the' address. bus»:of two or >more bit width: of faeerfor transmitting^an^address-data signal heeds to be :4 ^» r 4 ti^ 

*. ^formed between an externaLdevice and a displaywcontroller like before. Thereby, the trouble in the . casev- 

of forming the address bus of two or.more bit- width of face, i.e., the problem of increase of the 7. .. 

component-side product by a terminal increasing?ithe problem of increase of the. consumed electric . r; L. .rr.xj.7K 
current by the parasitic capacitance of an. address bus, the problem of EMI, etc. are solvable. 
[0018] Moreover, like before, since transform processing of the address needs to be performed in an 
external device, it becomes possible to mitigate the burden on the processing in an external device. 
Therefore, for example like animation display of high resolution, even when the burden in an external 
device becomes large, the upper limit of a throughput can be raisediby bearing the burden which address • 
translation processing takes by the display controller side. 

[0019] Moreover, the display controller concerning this invention is characterized by having further the 
control register which stores temporarily the address translation parameter inputted from the above- 
mentioned external device in the above-mentioned configuration. 

[0020] According to the above-mentioned configuration, the address translation parameter inputted 
from the external device will once be stored in a control register, and a display address generation 
means will perform address translation processing by referring to the address translation parameter 
stored in the control register. That is, once an address translation parameter is stored in a control 
register, when a display address generation means is required, it should just pull out an address 
translation parameter from a control register. Therefore, since what is necessary will be to just be 
transmitted only when it .is necessary to change the contents, the address translation parameter sent to 
a display controller from an external device can make necessary minimum the amount of data of the 
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signal sent to a display controller from an external device. Therefore, it becomes possible to reduce the 
burden and power consumption of the processing accompanying a transfer of a signal. 
[0021] Moreover, the display controller concerning this invention is further equipped with primary 
storage means which consist of memory which has an address space corresponding to the address in 
the above-mentioned display panel in the above-mentioned configuration, and it is characterized by to 
memorize the above-mentioned image data to the applicable address in the primary above-mentioned 
storage means based on the display address generated with the above-mentioned display address 
generation means. 

[0022] Primary storage means are constituted from an above-mentioned configuration by the memory 
which has an address space corresponding to the address in a display panel. And based on the display 
address generated with the display address generation means, image data will be memorized to the 
applicable address in primary storage means. That is, only the information about image data will be 
memorized by primary storage means, and the information about the. display address will be shown to 
them by the memory address the image data corresponding to each pixel is remembered to be. 
Therefore, it will be good at extent as memory capacity of primary.storage means which can memorize 
image data, for example, memory capacity needed can be lessened as compared with the configuration . . 
which must memorize the display address and: image data in a group. Therefore, while being able to > ; •■. 
: <. reduce the cost of .equipment, a .component-side product can be:reduced.. c ^: t . ; ^oi^^-jjl, < - ^-/ : > c 
[0023] Moreover; the^display. controller concerning this invention ^characterized by the above- ^ • .* < 
mentioned address translation parameter including the information about lhe: include angle^which rotates • ... 
■.' the inputted image data; and/or the information about whether right-and-left reversal, is carried ;out in * 
' * therabovermentioned 'configuration:-.^? : - f r :r p^u^-ijec ^ ...v\. « 

r [0024] .According to the#above-mentioned configuration, since the. information about the-inelude' angle ^r • • 
:v which rotates the: inputted Jmage~datarand/or the-informat^^ 
*rvu v.. r'wi vcarriedvout are included Jndhe.address translation parameter, they, become -possible :[?<speciiying^. ^ ; v : a :*f.:* 
rr i r: proGessing,:which;:say.si±hat^the» image ;data of a<landscape format' changes: intO£>thesdisp;la v ytof :ia portrait'-ce c; 
ji-si itrufi* foff'mat;:fo:fc example^ enabted^ospieidbrm^addiie^ 
cr;?ac.T'i processing whichran operatorcconsidersrasya;r^ 

. ^translation; parameter suitably. ^ ♦ ; - • • ixri&vM".>\\:i**rw&zei: ^ijtfilsjf.' ri * 

v-'.vw '.v[0O25] iMoreov.errthe display controller concerning th^ - • : / r 

mentioned. address translation parameter including the information rabout the start address at the time 
. ... of-cdisplaying the inputted Jmage. data: on the above-mentioned displaypanel, and the information about *\v:--.- 
. the dot width of face of the longitudinal direction of the inputted image data,, and a lengthwise direction 
in the above-mentioned configuration. 

[0026] According to the above-mentioned configuration, since the information about a start address and 
the information about the dot width of face of a longitudinal direction and a lengthwise . direction are • 
, .included in the address t translation parameter, it becomes possible toxdisplay the. image of the magnitude 
of arbitration on the display position of the arbitration in a display panel of them. Moreover, processing 
in which some images currently displayed on the display panel are rewritten also becomes possible. 
[0027] Moreover, the display controller concerning this invention is characterized by the above- 
mentioned address translation parameter including the information about the number of dots of the 
above-mentioned display panel in the above-mentioned configuration. 

[0028] Since the information about the number of dots of a display panel is included in the address 
translation parameter, also when using the display panel of various magnitude, for example according to 
the above-mentioned configuration, it becomes possible from an external device side to change a setup 
easily, and it becomes possible to perform the optimal address translation for the number of dots of the 
display panel to be used. 

[0029] Moreover, the display controller concerning this invention is characterized by the display address 
generated by the above-mentioned display address generation means being what is expressed with the 
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1 -dimensional format in the above-mentioned configuration. 

[0030] For example, when general GPU is used as an operation means in an external device and the 
two-dimensional address is fundamentally used in a display controller since the address map of CPU 
serves as a 1 -dimensional coordinate, the configuration changed into the two-dimensional address 
needs to establish the 1 -dimensional address in an external device or display controller side. On the 
other hand, like the above-mentioned configuration, a 1 -dimensional format, then such a configuration 
are unnecessary in the display address, and simplification of a configuration can be attained. 
[0031] moreover, bit needed rather than the case where it displays by two-dimensional when displaying 
the address by one dimension — a number may decrease and simplification of processing can be 
attained. 

[0032] moreover, the display-control approach concerning this invention — the image data from an 
external device — and The address translation parameter which shows the conversion approach of the 
address of each pixel in this image data is inputted. The step which is the display-control approach in 
the display controller which outputs a video signal to a display panel, and generates the display address 
in a display panel based on the above-mentioned address translation parameter, It is characterized by 

having the step which outputs the above-mentioned image data as avideo signal based on the display 

address. generated by the above-mentioned display address generation means. . : s-j.^.. 
> [003.3]»By-;the- above-mentioned approach,;image^data. and an addces&tffanslatiomparameten -i 
inputted frorri an- external :device. That is, by the above-mentioned.approachv, the caddress-data /signal,: -j?* 
. ■ ' which shows the address information of each pixeUn image data is dransmittedc-from>a^ 

<;. to a display controller. Therefore^the^address.bus.of two or more bit*, width o^fac;e:for.transmitting7an^'./,vf?£r^c 
address^data signal needs tor be formed between^an external device^and ia: displayr:controllerjlike beforev t ^^53 
Thereby, the trouble 4n the icase of forming the address bus of two oKmore^bitcwidthiofrfaceAi.e,, the. ^?;r v o 
— s: problem- of increase of -the component-side- product by a terminal increasing; ithe^problehri^o 

- 'thejconsumedY.el.e.Gtri.cr.cunrent byt the^parasiticj-capacitance of aniaddress^bus,-the problemeofi EMI,<ete:^^sfe^ 
.i"? r:\ ^•"are^solvablie^r^^ei;^^^-^- i*^:n<!teB:&^ '■ ' * ' - * : ~ 3^rau;^o^/^bia:ir « ;\:f..n &iz$fL7^z £ ■: *t*r -/^^.e^o^e • 

c^[0034]KMoreov^ 

* e. ■ \i ;generation^meai^ri#heRefpre*^like^befb ibe^m^^^«»tt^ 
. performed in an* external device, it can become possible to mitigate the ^burdeiri'on:4he^pro.Gessin^inian^^:^^ 
external device^andctheuppeHimit of >the ?throughput in a--system-:Gan^bejiraised:nV I K>.-A z^.-^trpx^ vox *c&*&wy&r&: 
[0035] Moreover^the image display system concerning this invention is characterized; by having the * 
display, panel :whichidi splays an image^based^ on the video signal outputted .fhom:itherab,ove.-mentioned;;->.v^ •= / 
display controller which inputs image data and an address translation parameter; and ;outp.uts -a video 
signal, and the above-mentioned display controller from the central processing unit which performs edit 
processing of image data, and the, above-mentioned central processing unit. .v w -i . • ^ . .. \a 

[0036] With the above-mentioned configuration, image data and an address translation parameter are 
first inputted from the central processing unit which:performs edit processing of ;image;data. That ls f - the .5?*-. 
address-data signal which shows the address information of each pixel in image, data is transmitted from 
a central processing unit to a display controller. Therefore, the address bus of two or more bit width of 
face for transmitting an address-data signal needs to be formed between a central processing unit and a 
display controller like before. The image display system which this does not produce [ problem / the 
trouble in the case of forming the address bus of two or more bit width of face, i.e., the problem of 
increase of the component-side product by a terminal increasing, / the problem of increase of the 
consumed electric current by the parasitic capacitance of an address bus, the problem of EMI ] can be 
offered. 

[0037] Moreover, transform processing of the address has composition performed by the display address 
generation means. Therefore, like before, since transform processing of the address needs to be 
performed in a central processing unit, it becomes possible to mitigate the burden on the processing in a 
central processing unit. Therefore, for example like animation display of high resolution, even when the 
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burden in an external device becomes large, the upper limit of the throughput in an image display system 
can be raised by bearing the burden which address translation processing takes by the display controller 
side. 
[0038] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of this invention is 
explained based on drawing 1 R> 1 thru/or drawing 12 . 

[0039] Drawing 2 is the block diagram showing the outline configuration of the image display system 
concerning this operation gestalt. As shown in this drawing, this image display system has composition 
equipped with the central processing unit 1, the display controller 2, and the display panel 3. 
[0040] A central processing unit 1 is a block which performs creation processing of the image which 
displays, edit processing, and various information processing of the whole image display system. This 
central processing unit 1 is constituted by CPU (Central Processing Unit) as for example, an operation 

means, RAM (Random Access Memory) as a working area, EEPROM (Electrically > - . 

Erasable/Programmable Read Only Memory) as nonvolatile memory, etc. And various image. processings 
and information processing are performed by reading a program, for example from EEPROM on RAM, and 
performing this program by CPU. Moreover, when this central processing unit 1 is connected rwith means 
ofcommunications, itJs also possible by downloading for example, .the above-mentioned program * 
through -a communication^network to make it read, on. RAM. In addition;>as the above -imentioned^n ^ ^ "-..i.-.. 
. < nonvolatile . memory, it . is: not limited to EEPROM,: and 'as long as CeRAM.'.MRAM^etcuare'the ;memory-.'of..>.--':..v:i 
* a non-volatile, what. kind-of memory may be*used.:^:. ^ - . ^.v\':.y';/-, a*.--; <n • ir 37r,^^;cjv ^a ^;^ 
. [0041] Color data signal DATA andia control -signal GTL are generated <as data for. this, central lc-'.v:* cixacc ku: 
. * ^processing unit 1^to^displayAOolor'data*.signahDATA;is a signal which -shows 'the brightness value of r>.: v. 
- . RGB each color component of ? each:pixel in the. image which should be-displayed. A control signal OTb is :^ - 
... r . . a » s ignal including the rotation information' on amimage; -start address informationrand^themumbern^ f *r; :^ * 
■x ii^iv-s information ^of in-ever^-direetion pixels on an: image. jThe rotation, information on an image Jsathe w&niz c . .. i 
:v , v information that make: it rotate whenever [ 90.] and;the image ofvadimensionas displayed, 'whemthe' a- , er i &j m * 
a^ciit. ^original image is ^ailandscapetfoEmateai^ in. a display pai3jM r 3sisi aapoi±ra^ 

iry Tirvc.address informatipmisrinforin^^ 

.k v jfrom which; address. in the displaytscreen of avdisplay panel 3, and is displayed. .The number information :; >r s :.v 
r n of in-every-direction- pixelstismnforimation which: shows the numberof pixels of ?the.lengthwise^dire:dtion^:.v x ^-««: 
of the image which it is going to display, and a longitudinal direction. Such color data signal DATA and a ■« • 
control; signal CTL are transmitted^ to*;thevdisplay controller 2 from ;a central processings unit: ^ 
[0042] The display controller 2 first recognizes the rotation information on an image, start address . j .. 
information, and the number information of in-every-direction pixels on an image based on the inputted 
control signal CTL.. And the display address of each pixel is computed based on such information, the 
display address is made to correspond and color, data signal DATA, inputted. from, a. central processing . . - 
. unit 1 is memorized.: Then, the image data memorized corresponding to the display address is. turned and . 
outputted to a display panel 3 as a video signal IMG. 

[0043] A display panel 3 is a block which actually displays an image based on the video signal IMG 
inputted, and assumes what consists of these operation gestalten with a liquid crystal display. In addition, 
as a display panel 3, it is not limited to a liquid crystal display and various display panels, for example, an 
organic EL panel etc., may be used. 

[0044] Drawing 1 is the block diagram showing the outline configuration of the display controller 2. As 
shown in this drawing, the display controller 2 has composition equipped with the signal input means 4, 
the control register 5, the 6 or primary display address generation means storage means 7, and the 
video-signal output means 8. 

[0045] The signal input means 4 is a block which inputs color data signal DATA and the control signal 
CTL which are sent from a central processing unit 1. This signal input means 4 distinguishes the class of 
inputted signal, a control signal CTL is turned to a control register 5, and it turns color data signal DATA 
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to primary storage means 7, and is outputted, respectively. 

[0046] A control register 5 is a block which stores the information included in the control signal CTL 
sent from the signal input means 4. Drawing 3 is the block diagram showing the outline configuration of a 
control register 5. As shown in this drawing, the control register 5 is equipped with the start address 
setting register 9 t the number setting register 10 of longitudinal direction dots, the number setting 
register 11 of lengthwise direction dots, and the hand-of-cut setting register 12. 
[0047] The start address setting register 9 is a register which stores the start address information 
included in the control signal CTL. The number setting register 10 of longitudinal direction dots and the 
number setting register 11 of lengthwise direction dots are registers which store the number of 
longitudinal direction dots and the number of lengthwise direction dots of an image based on the number 
information of in-every-direction pixels on the image contained in the control signal CTL, respectively. 
The hand-of-cut setting register 12 is a register, which stores the rotation information on the image 
contained in the control signal CTL. . 

[0048] The display address generation means 6 is a. block which generates the actual display address in .. 

a display panel 3 based on the start address information memorized by the control register 5, a ....... 

longitudinal direction, the number information of lengthwise direction dots, and rotation information. 
About the detail of cthe processing in this display address generation means 6, it mentions later: . ;. 
-~ : [0049] Primary storage means :7^are, memory which stores color: data signal, DATA >sent from the signals ^uti ^ 
- ■ input.means<4 based ion the display address, generated by the display.address generation imeans:6 ? ; The;/: , .'y;^v 
; ; . ' imemory address space in this primary storage means 7 is set up so that it.may.correspond to the • ^ - • ' 
< \ . .-^display address in^a -display panel 3; and the data of each pixel in ; color datarsignal DATA .will be • v v = ' 
\- memorized by the corresponding memoryuaddress according to the corresponding /display addressv^:\t{tr^ . era 
: [0050] The video-signal output means 8 is ^ block which reads the image -datajmemorized by primary •> > • : 
> r - :rstorage:means 7» in -order of the* display-address^in^a display panel 3;*and outputs -it as- -a video signal- JMG* -Wf*** 
to, a display. paneL3m~ ?/ *■• : -.. r: -orv x&s:^; *o&s~ < *v .: »frt. -:r«3r.n*y »■ • - y -?'.:v^., v 

a [0051 J In.addition^fundamentally,icolor P -data7signal DATA and a pbntrplisignabCTL ? ean :also:bev/r,un^o;o*ad7:^s^ 
tt:^: ^^transmitted itowafc^ 

s m. ^towards the. dispjayseontroller 2.froms:a>:cemtrabipKOcessing unit 1:^Thisiisiperf burned .when tthe~ image Tdata^vjs^ 
. ' . memorized; in theudisplay: controller 2 is^needed^for: example, by-thevcentral processing-unit 1 side.t Whence » ??* 
-.: . . the. demand of image/data 4 is made ifrorrna' central ^processing unit**! tothe .display ^controller 2;r-;..*, ->?:c 
specifically, a control signal CTL will be. transmitted for color data signal DATA towards a central 
: processing unit 1 through the signal input means 4 from a control (register 5 from primary, storage meansc xt;/ 
7. In a central processing unit 1, image data will: be restored based on color data signal DATA and the - 
control signal CTL which were received. . 

[0052] It explains below that the processing in the display controller .2 of the above configurations flows.. 
First, if a signal is inputted from a central processing unit 1 to the display controller 2, in the signal input 
means 4, it will be judged whether the inputted signal is a control signal CTLand-whether it is color data " ; 
signal DATA. The data is stored in a control register 5 when judged. with the inputted signal being a 
control signal CTL 

[0053] And the display address generation means 6 recognizes an address hand of cut based on the 
rotation information stored in the hand-of-cut setting register 12 of a control register 5, and chooses 
the algorithm which realizes address translation by the address hand of cut. Here, as an address hand of 
cut, 0 times, 90 degrees, 180 degrees, 270 etc. degrees, etc. are assumed, for example. The display 
address generation means 6 shall be memorized for a storage means by which the address translation 
algorithm corresponding to each angle of rotation is not illustrated. 

[0054] And the display address generation means 6 reads the longitudinal direction and the number 
information of lengthwise direction dots which are stored in the start address information, the number 
setting register 10 of longitudinal direction dots, and the number setting register 1 1 of lengthwise 
direction dots which are stored in the start address setting register of a control register 5, computes 
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the display address based on the selected address translation algorithm, and outputs it to primary 
storage means 7. 

[0055] Primary storage means 7 make the data of each pixel in color data signal DATA inputted from the 
signal input means 4 correspond to the display address into which it is inputted from the display address 
generation means 6, and the applicable address in memory is made to memorize them. And the image 
data stored in primary storage means 7 is outputted to a display panel 3 as a video signal IMG through 
the video-signal output means 8. 

[0056] Next an image data transfer is explained notionally, referring to drawing 4 (a) and (b). This 
drawing (a) shows the example of the image data created in the central processing unit 1, and this 
drawing (b) shows the condition of having displayed the image data shown in this drawing (a) on the 
display screen of a display panel 3. Thus, it is possible to display on the location of the arbitration in the 
display screen of a display panel 3 the image created with the central processing unit 1 in the image 
display system in this operation gestalt. 

[0057] The number of dots of the longitudinal direction in the display screen of a display panel 3 and a 
lengthwise direction is set to HPCVPC here, respectively, the number of -.dots of the longitudinal 
direction of the image created with the central processing unit 1 and a lengthwise direction is set to 
AWSAHS, respectively, and , it- sets to ASA, the display starting position. .on the .display screen,J.e., the ^ 
:? ■'.i.srrj „ start . address, of theiimage created ,with„the centraLprocessing u^ 

s-' -j ^ Hocation of the: request on .a:.display=panel - the* image* data- shown Jnvthis. drawing^a^jit . turns*o.ut rthat^.:-. . • h 
v .what' is necessary is just to specify the numbers AWS and AH S off-dots; of. a start address ASA- the. • ;i j rr u 

i '. : ;lo.ngitudinah'directio.nr,of image data; and a lengthwise direction. In addition; ASA is- data stored: in the> r-** r/^r ^ ■>: 
■ start* address setting-register: inra^control. register .5;, and A^ 
i- , ; register:1 0; of- longitudinal direction; dots; and the number settingtregister 1 1- of I e ngth wi se^.di recti om dots. * . 
r^-^n [0058]- Next; ; the address :translation processing* in-the* display address generation: means 6 is explained - - 5 ^ 
v.- : First, . the outline is explained :about /the address translation accompanying;rotation using an easy^:W< - _-/;lv. 
■>£vr. .^example. Here- as T !a;rotatiqnaLclass;,as:.described above, four kindspOjftirries^QsdegKeesj 8Qidegrees^^:H^o 
lr r^sjij t.can'<cfa2#:0idegre^ 

k.c«f;;£/^ v2>-b.itedata*shd\^ 

VWR0 are.[ 0 times rotation^ ahd-VWRI as-anvexample-.ands, ;\-7v..,v 
vv ctit^ aO-degree* rotation and VWR'1:>are4-1^and VWR0] 0, 1 80-degreairotatjon;and YWR1rdecide\that^they h ;^ v :r ^ 
-express 270-degree rotation, respectively when 1* and VWR0 are:Xim%; r * f . 
\: ; r [0059]vHere, as shown m* drawing: 5 ,/the pixel matrix of 3x3 which Jattached.the -number -off T-9:to each;. - : r . 
pixel is.assumed. And when performing rotational address translation in-the. range of the. pixel matrix of 
2x2 by making the pixel 5 of the core of this pixel matrix into the, zero address, the sequence of the 
address in each angle of rotation comes to be shown in the next table 1. i-v. . - 

[00601 t- , ,.>< ...... 



[Table 1] 










VWRl 


VWRO 
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0 


5 


-» 6 -> 8 -» 
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0 


1 


5 


— 8 4 — 
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1 


0 


5 


-* 4 2 -» 


1 


1 


1 


5 


2 -> 6 — 


3 



[0061] Next, based on the flow chart shown in drawing 6 , it explains that processing in case address 
translation is 0 times rotation flows. First, a control signal CTL is inputted into the display controller 2 
from a central processing unit 1, and this control signal CTL is inputted into a control register 5 through 
the signal input means 4. And the start address ASA contained in the control signal CTL is set to the 
start address setting register 9 in a control register 5 (it calls like S1 step 1 and henceforth). 
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[0062] Moreover, the number AWS of longitudinal direction dots contained in the control signal CTL is 
set to the number setting register 10 of longitudinal direction dots in a control register 5 (S2), and the 
number AHS of lengthwise direction dots is set to the number setting register 1 1 of lengthwise direction 
dots (S3). Furthermore, the data VR showing the hand of cut included in the control signal CTL are set 
to the hand-of-cut setting register 12 in a control register 5. 

[0063] The display address generation means 6 chooses the algorithm which will realize rotation 0 times 
if it checks that it is rotation 0 times with reference to the rotation information set to the hand-of-cut 
setting register 12 (S5), and automatic generation of the address, i.e., address translation processing, is 
started (S6). 

[0064] Here, the address of each pixel in the original image is made into the longitudinal direction 
address N (0 <=N<=AWS) and the lengthwise direction address M (0 <=M<=AHS), and initial value is set 
to N=M=0. And it is the address TAD after conversion TAD=ASA+MxHPC+N (1) ■ . 
It computes by the becoming formula (S7). 

[0065] In addition,. the address TAD after conversion is what expressed the address of each pixel of the . 
display screen . in a display panel 3 by one dimension. That is, when the display screen, of a display panel 
3 serves as a pixel matrix of width 120 length .160, the address beside [ of -one* line ] the top is set to. 1-. , 
.120; the address beside D under. the ; one line J one Jine is set to 1 21 ^240,- and .the addressbeside [of: ^.-.<. . %. 
-.'OneJirae ] the/bottom is set to .1.9.080-J 9200,<*for example. > zre- 4*^.1: \& *. ,.v ,u,^ ^ u xi\sr**.i..-s 

v [0066] The above-mentioned (1);typels .calculation of the address TAD afteruconversion. writes in the.v.r;.*-i?;uu- 
; data of a pixel with, which: color data signal .DATA. corresponds to the.corresponding address dn primary. ^ 
- ^storage, means ?7 (S8).-And in S9r itf isvjudged whether it became N=AWS, when .it 'issiNO^r1t ?fe*^*iofcth:e, *^n^ra.-* 
.» rvalues of N is. carried, out (SI 1)/candrprocessingvfromvS7 is performed, again.'.* • aarne err,;., <v - . :■. r, *?*ur src csvs * f y*j 
[0067]- On:±he>,othe!^hahd^ N=AWS in S9 (it;setSito^S9 and is YES); ;it*isf.^,* >y-i 

judgedMn; SI 0 whetheHt- became 'M=AHSr When: judged -with it not- being M=AHS4it~ sets to S:1-0 -and is <r. rr - - 
.NO)? while 1 .?K*#*~:of .the.values of M :is^carried\out„the value of Nis reset .by;0$(>S12),;and processings- 
r_ from s S7 is performed^againrilOn^ witfchav.ihgrbeco:rrae^sAWS;:-in 'SJiO*,(ifc:setSii: sAssum; 

t?itonS10 and<is:ME^ 

^completed ; ^car^ie^ii/; ,x:::a.^ -f^^^^^jiraK^^ 

;[0068]> Next, based on rthe flow chart^showndrn drawing 7 , it explains.thak proeessingiin?case address^^;o^ 
1 translation, is 90-degree« rotation flows: -Eirst, ; since the processings from>S2:1o:tb>S24rare the same; as; - w'lr.i' 
processing from SI in the flow chart shown in drawing 6 to S4, the explanation is. omitted here. 
[0069] The display address generation. means 6 chooses the algorithm which will* realize rotation 90.. - ; 
degrees if it checks that it is rotation. 90 degrees with reference.tq the rotationjnformation set to the - : 
hand-of-cut setting register 12 (S25), and automatic generation of the address, i.e., address translation 
processing, is started (S26). . 

[0070] Here, like the time of 0 times rotation, the address of each pixel in the . original image is made into 
the longitudinal direction address N (0 <=N<=AWS) and the lengthwise direction^address M (0 
<=M<=AHS), and initial value is set to N=M=0. And it is the address TAD after conversion 
TAD=ASA+NxHPC-M (2) 
It computes by the becoming formula (S27). 

[0071] The above-mentioned (2) types' calculation of the address TAD after conversion writes in the 
data of a pixel with which color data signal DATA corresponds to the corresponding address in primary 
storage means 7 (S28). And in S29, it is judged whether it became M=AHS, when it is NO, 1 **** of the 
values of M is carried out (S31), and processing from S27 is performed again. 

[0072] On the other hand, when judged with having become M=AHS in S29 (it sets to S29 and is YES), it 
is judged in S30 whether it became N=AWS. When judged with it not being N=AWS (it sets to S30 and is 
NO), while 1 **** of the values of N is carried out, the value of M is reset by 0 (S32) and processing 
from S27 is performed again. On the other hand, when judged with having become N=AWS in S30 (it sets 
to S30 and is YES), it means that all the addresses were changed and address translation processing is 
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completed. 

[0073] Next, based on the flow chart shown in drawing 8 , it explains that processing in case address 
translation is 180-degree rotation flows. First, since the processings from S41 to S44 are the same as 
processing from S1 in the flow chart shown in drawing 6 to S4, the explanation is omitted here. 
[0074] The display address generation means 6 chooses the algorithm which will realize rotation 180 
degrees if it checks that it is rotation 180 degrees with reference to the rotation information set to the 
hand-of-cut setting register 12 (S45), and automatic generation of the address, i.e., address translation 
processing, is started (S46). 

[0075] Here, like the time of 0 times rotation, the address of each pixel in the original image is made into 
the longitudinal direction address N (0 <=N<=AWS) and the lengthwise direction address M (0 
<=M<=AHS), and initial value is set to N=M=0. And it is the address TAD after conversion TAD=ASA- 
MxHPC-N (3) 

It computes by the becoming formula (S47). 

[0076] The above-mentioned (3) types' calculation of the address TAD after .conversion writes in the. 
data of a pixel with which color data. signal DATA corresponds to the corresponding address in primary . • 
. storage means 7 (S48). And in S49, it is judged whether it became N=AWS, when it is NO, 1 **** of the 

values of N is carried out (S51), and processing from S47 is performed again. .;■ i. \. ..►;-.- - ^ 

.•.-Mi [0077] On the other hand, when Judged^with having become; N=AW.S. in S49, (it sets to,S49 and;is^YES),.it i^: 
> .is judged in S50 whether it ibecame ;M=AHS. . When Judged with it not-being M=AHS~(it sets to- S:5Q.andis 

; v. NO), while 1 ^*** of,the~values :ofiM;is» carried^ out;, the, value of N,is reset by 0:(S52) and%processingrt> .^v.r^vu- 
^. - • fromtS47 is performed again. On the. other hand, iwhen judged with having become M=AHS in S50 (it. sets / . 
:;, r to? S50,and is YES);Jt^means that all the addresses were changed and address translation; processing is< — 
•> ^-completed/ • •. . ,s<m?s i • /^v'-- ■ ^'u- ■• • * ■• rv^-^v --,iz >. 

; , [0078]>Next, based on Ahe-flow- chart shown :in f drawing 9 , it' explains-;that*pro.cessingrin-case-address- ^ ■**■„*■ 
.->..< \-* i r /translation's 270-degree*rotation flows;. First, since 'the processings from?S61 to S64>'arerthe same asz v_; : i 
A*t v"«.vi. processing from ;SLnn "theiflow ichart^shown :in? dnawingi6. to S4, thei explanation ris* omitted:hei?e:aHavi^^r^r: * 
rewrite: i[00^9]oThe display address?geneft:ati,o% 

v: degrees if it checksrthatvjt is rotation 270 degrees with referenee^o^the rotatiominforrmation ?sefata^the;C ^e>'t 
*. .hand-of-cut setting register 1 2^865)- . and automatic -generation *of the address- i.er, address translation. *\r:.:* 
..processing,-is-.started: CS66)^.u )'S^z>$&jtV:.> ;. \yj&w9?*r*.r- • ■• . ^ttc&srsn \ h. v-::* oct.*v --ri>-.S^.*. * > v-i i 
[0080] Here, like the time of 0. times rotation, the address of each pixel in the original image is-made into 
the longitudinal direction address-N'XO ^=N<=AWS)» and the lengthwiseidirection address -MriCOs-vs -, t 
<=M<=AHS), and initial value is set: to N=M=0.. And.it is the address TAD after conversion TAD=ASA- v. • 
NxHPC+M (4) 

It computes by the becoming formula (S67). . - .. 

[0081] The above-mentioned (4) types' calculation of the address TAD after conversion writes in the 
data of a pixel with which color data. signal DATA corresponds to. the corresponding address in primary. 
storage means 7 (S68). And in S69, it is judged whether it became; M=AHS, when it is NO, 1 **** of the 
values of M is carried out (S71), and processing from S67 is performed again. 

[0082] On the other hand, when judged with having become M=AHS in S69 (it sets to S69 and is YES), it 
is judged in S70 whether it became N=AWS. When judged with it not being N=AWS (it sets to S70 and is 
NO), while 1 **** of the values of N is carried out, the value of M is reset by 0 (S72) and processing 
from S67 is performed again. On the other hand, when judged with having become N=AWS in S70 (it sets 
to S70 and is YES), it means that ail the addresses were changed and address translation processing is 
completed. 

[0083] Next, the concrete example of a configuration of the display address generation means 6 for 
realizing the above address translation processings is explained. Drawing 10 is the block diagram showing 
the example of a configuration of a display address generation means 6 to perform address translation 
processing of 0 times rotation to the above. As shown in this drawing, this display address generation 
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means 6 has composition equipped with the comparator circuit 13-14, the number counter 15 of 
longitudinal direction dots, the number counter 1 6 of lengthwise direction dots, and the display address- 
arithmetic means 17. 

[0084] The number counter 15 of longitudinal direction dots is a counter which counts the above- 
mentioned longitudinal direction address N. The number counter 16 of lengthwise direction dots is a 
counter which counts the above-mentioned lengthwise direction address M. A comparator circuit 13 is a 
circuit which compares, the value (AWS) set as the number setting register 10 of longitudinal direction 
dots in a control register 5 with the value (N) counted with the number counter 15 of longitudinal 
direction dots. A comparator circuit 14 is a circuit which compares the value (AHS) set as the number 
setting register of lengthwise direction dots in a control register 5 with the value (M) counted with the 
number counter 1 6 of lengthwise direction dots. The display address-arithmetic means 1 7 is a block 
which calculates the above-mentioned (1) formula based on the value (M) counted with the number 
counter 16 of (value N) lengthwise direction dots counted with the number counter 15 of longitudinal . 
direction dots, and the. start address ASA set as the start address setting, register 9. 
. [0085] The processing in the display address generation means 6- of such a configuration is as follows. 
First, the value of the number of counts (N) in the number counter 15 of longitudinal- direction dots and 
• . .the number ;of counts . (M) in the number counter .1 6 of lengthwise direction dots;.is set ,to O as an initial 

„ L- . ; State: T * { J <*rf ' i" 1 * *U vr'.. ; v- tA+Zk? '■)i'rtU,HW.. , (i .i;j - -Aa&c ■;■*-.* -s.; .j . * 

x r.-..r [0086]sAnd wheneverxCount-upin±he number .counter 15 of longitudinahdirection ^dots js performed and :;a&&* :. 

£..£•. count-up is.performed,;the conversion ^operation:iof the address^which:icorre.sponds^in , the i .dispiayi-'t-:^r, t :»:.re^6taM 
> m £i ■ .address-arithmetic means 1 7 is performed/ A translated, addresses routputted ?asha) memory; address to **.?.* rrvg* v 
j i / : primaryistorage meansJ7: A comparatoncircuit 13 performs the comparison twith^he jvaluev(N)^counted .-issws* -if 
, . in the. number counter^ 5 of longitudinal-direction dots, and the value (AWS) set, asithe* number setting. \s\:-^\* 
: - - register 40 of -longitudinal -direction ^dots-throughout^the count-updn^the numbepeounter^iSof ^f^r^jsr^^*^.^. 
: ; longitudinal direction dots:* .\*\ ] ■ • tM'^iK.,:^; • •. : ^t^ymr^; tfireorfi^-uim*;: ' < ^i^n^^m , 

jw, >[00&73aA^^^ 
»iSi^Oib:eeradn?^ 

, ^ \ ^ value* ('N)ain^ 

r.. ^longitudinal* direction: dots will be reset by :0. Moreover?; it can - corner simultaneously: a wcount-nup'isignal-visi^^^ * 

i transmitted towards the number counter 16 of lengthwise direction: dots:frbmt a. comparator circuital 3, ;r - >.:": mv» : 
u . and the counted value (M) in the number counter .16 of lengthwise direction dots counts up. ; / . -it- 

t v ,[0088] Thus, while :COunt-up is performed in the:number counterc1.6 of.lengthwise? direction dots; =a , 'v-;^* ^ t v : 
comparator circuit 14 performs the comparison with the value (MX counted in the.number counter 16 of : i / 
lengthwise direction dots, and the value (AHS) set as the number setting register 1 1 of lengthwise 
direction dots. ... 

[0089] And in a comparator circuit 14, if judged with counted value (M) and the set point (AHS) having 
been in :agreement,ja reset signal will be transmitted towards the-number^counter 16 of , lengthwise : <? u 
direction dots from a comparator circuit 14, and the counted value (M). in the number counter 16 of 
lengthwise direction dots will be reset by 0. Moreover, it can come, simultaneously a transfer terminate 
signal is transmitted towards primary storage means 7 from a comparator circuit 14. Primary storage 
means 7 detect that the image data transfer for one image was completed by receiving a transfer 
terminate signal. 

[0090] In addition, the formulas about address translation only differ so that it may understand, if the 
flow chart shown in drawing 6 and drawing 8 0 times by rotational address translation processing and 
address translation processing of 180-degree rotation is compared. Therefore, it is realizable with the 
configuration which also shows the configuration of a display address generation means 6 to perform 
rotational address translation processing 180 degrees to drawing 10 , and the same configuration. 
[0091] Moreover, drawing 1 1 is the block diagram showing the example of a configuration of a display 
address generation means 6 to perform address translation processing of 90-degree rotation to the 
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above. Although each component is the same as compared with the configuration which shows this 
configuration to drawing 10 , the flow of a signal differs from the flow of processing. Below, it explains 
that the processing in the display address generation means 6 of a configuration of being shown in 
drawing 1 1 flows. 

[0092] First, the value of the number of counts (N) in the number counter 15 of longitudinal direction 
dots and the number of counts (M) in the number counter 16 of lengthwise direction dots is set to 0 as 
an initial state. 

[0093] And whenever count-up in the number counter 16 of lengthwise direction dots is performed and 
count-up is performed, the conversion operation of the address which corresponds in the display 
address-arithmetic means 1 7 is performed. A translated address is outputted as a memory address to 
primary storage means 7. A comparator circuit 14 performs the comparison with the value (M) counted 
in the number counter 16 of lengthwise direction dots, and the value (AHS) set as the number setting 
register 1 1 of lengthwise direction dots throughout the count-up- in; the number counter 16 of lengthwise 
direction dots. 

[0094] And in a comparator circuit 14, if judged with counted value. (M) and the set point (AHS) having 
been in agreement, a reset signal will be transmitted towards the. number counter. 16 of lengthwise . 
direction dots from a comparator circuit 14, and the counted value (M) in. the number counterJ,6 of % w 
lengthwise direction.dots will be reset by 0. Moreover,, it can come,^simultaneously : axount-up^signal is; : - . ; 
transmitted towards the number counter* 1 5 of longitudinal direction^ dots. from, at.G.o.mparator>«eirrc.uifert4.;> 
and thercounted value; (N) in the.numbercounter 1 5 of longitudinakdirection 'dots .counts up. u;&r.*v . ; -v:>;:- u > 
[0095]tChus, whileicount-uptis performed in the- number counter- 1:5^?of :longitudinah direction *dots ; ra>. > > i • : ^ < 
comparator .circuit-b1^peiiformsrtheicorhpam:Son : withithe value. (N)icounted inithe^number- countered 5^ of j*3L**t*.>-; 
longitudinal direction dots, and the value (AWS) set as the number setting register; 10 of longitudinals ■ > . 

.^direction dotS'.V *;**f? - ; i: v -* -*7,- :"*■••-? ^ ^ * v* 5 f * * *:.* ..»v-- • y ** ' '*Ov>.-; ' '*':-.'-'-.■.■ 11 * -*' v \ 1 V M'* 

; [009.6],And in a comparator circuit .1,3, if judged with counted vajueS(N)/and the setrpointXAWS)ihavingi ^ -?<<-v \> 

;beenvin<agreement^akre^ 

rdteectiomdotsjra^ 

JorajgLtudinaLdirecti^^^^ can ;come*fcshiriultarieously^^ v&%&% 

signal Js transmitted^to.wardsrprrmary^storage; means 7 from a comparator circuit 13 rBrimai^jstorage ^ 
means 7icdetect.that the -image- data, transfer for one image was 'completed: by:reeeiving a transfers; \k«rf ^ r>: 
terminate signal. ; : . roi^V - ; : 

[0097']aln addition;. the formulas aboutraddress translation only ; differaso thatA:may^understand, if the r.-,v ; 
.flow chart shown in drawing 7 and, drawing 9 R> 9 90 degrees by rotational. address translation 
processing and address translation processing of 270-degree rotation is compared. Therefore, it is 
realizable with the configuration which also shows the configuration . of a^display address generation .< 
means.6 to perform rotational address translation processing 270 degrees to drawing 1 1 , and the. same . 

configuration.. - . 4 , ^.x. v. ^ .. . - jtfif/.^ty. s- * - . 

[0098] The address after the conversion transmitted to primary storage means 7 from the display . 
address generation means 6 should be expressed by one dimension by the above-mentioned 
configuration. That is, although the above-mentioned (1) to (4) type serves as an operation which 
computes the address of a 1 -dimensional display, it is good also as a configuration which is not limited 
to this, computes the address of a two-dimensional display in the display address generation means 6, 
and transmits this to primary storage means 7. Below, the operation which computes the address of a 
two-dimensional display is explained. 

[0099] Here, the coordinate value of SX and Y component is set to SY for the coordinate value of X 
component of a start address ASA, X component of the address after conversion is set to TX, and Y 
component is set to TY. First, the address translation operation expression in 0 times rotation is 
TX=SX+N. TY=SY+M (5) 

It becomes. The address-arithmetic type in 90-degree rotation is TX=SX-N. TY=SY+M (6) 
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It becomes. The address-arithmetic type in 180-degree rotation is TX=SX-N. TY=SY-M (7) 
It becomes. The address-arithmetic type in 270-degree rotation is TX=SX+N. TY=SY-M (8) 
It becomes. 

[0100] As mentioned above, the address after the conversion transmitted to primary storage means 7 
from the display address generation means 6 may be one dimension, or may be two-dimensional. 
However, in using the 1 -dimensional address, there are the following merits. 

[0101] First, since the address map of CPU in a central processing unit 1 serves as a 1 -dimensional 
coordinate fundamentally, when using the two-dimensional address in the display controller 2, the 
configuration changed into the two-dimensional address needs to establish the 1 -dimensional address in 
the central processing unit 1 or display controller 2 side. When using the 1 -dimensional address, such a 
configuration is unnecessary and can attain simplification of a configuration. 

[0102] Moreover, when using the two-dimensional address, a start address must also be taken into 
consideration by two-dimensional, and it will be necessary to form the start address setting register 9 in 
a control register 5 by two-dimensional as mentioned above, moreover, bit needed rather than the case 
where it displays by two-dimensional when displaying the address by one dimension --.a number may 
decrease and simplification of processing can be attained. 

[0103] In addition, although the above-mentioned configuration showed the example, which rotates an ^ 
image as an example* ot address translation, Jt is also possible to considers asithe configuration .which k - 

♦performs addressvtranslation which, reverses Tight and; left of an /images The ^address translation which»-n;. . 

3 reverses right and; left. of. such an image* is used, when making a. ^ mirror. reflect thecimage: displayed^ for :~ > ; 
example and showing, \tXo people/ or when .displaying the image which photoed the image reflectedrby^ ; -uy^uv 
thejmirror..». . r t : :^«yru : o:.;" , f:;',"..-.;;;^,',?..^.'*; : i ^' ih" • - ";r;t?*ny • -m^.* *. . ■ >-..;■.■ • 

[0104] First, .while including theJnformation=about right-and-left reversal in. a^cdntrol .signal GTL, the . .».'*u.-: ? 
register which stores the information about right-and-left reversal I in -a eontrohregister: 5 is. prepared.^' - - 
The register which stores the information/about . right-and-left reversalihere .since therbinary information* .# 
onr whether right-andrJeftireversal: is/perf^ 

^notTcar^iQut^S'isufficlentiwill.h ■-; ^G^::,.^y^^^^ 

i[OJi05].Xhe*flo.w<o1^ 

A2\. First, - since itheaprocessings from S81«.±o.S84<are the same as. processing fr:am:S1 :in the flowrchart;^ & x 
shown in drawings 6r to^S4;- the explanationusiomitted here. . :■ y ~;;p;*^&i&tn v--«^;tp>tt»* 

[0106] If it checks that the display address generation means 6 performs right-and-left reversal with . 
reference to the right-and-left reversal information set to the registerrwhich storesrthe information ■.».:. ; : ^ - 
about. right-and-left reversal, the algorithm which realizes right-and-left reversakwill be chosen (S85), 
and automatic generation of the address, i.e., address translation processing, will be started (S86). 
[0107] Here, like the time of 0 times rotation, the address of each pixel in the original image is made into 
the longitudinal direction address N (0 <=N<=AWS). and the lengthwise direction address M (0 . 
<=M<=AHS), and initial value is set to N=M=0. And it is the address TAD after conversion . 
TAD=ASA+MxHPC-N (9) 
It computes by the becoming formula (S87). 

[0108] The above-mentioned (9) types' calculation of the address TAD after conversion writes in the 
data of a pixel with which color data signal DATA corresponds to the corresponding address in primary 
storage means 7 (S88). And in S89, it is judged whether it became N=AWS, when it is NO, 1 **** of the 
values of N is carried out (S91), and processing from S87 is performed again. 

[0109] On the other hand, when judged with having become N=AWS in S89 (it sets to S89 and is YES), it 
is judged in S90 whether it became M=AHS. When judged with it not being M=AHS (it sets to S90 and is 
NO), while 1 **** of the values of M is carried out, the value of N is reset by 0 (S92) and processing 
from S97 is performed again. On the other hand, when judged with having become M=AHS in S90 (it sets 
to S90 and is YES), it means that all the addresses were changed and address translation processing is 
completed. 
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[01 10] As an example of a configuration of a display address generation means 6 to perform address 
translation processing of the above right-and-left reversal, the configuration shown in drawing 10 R> 0 . 
is mentioned. That is, what is necessary will be just to change processing [ in / it is possible to realize 
with the configuration which performs rotation and 180 degree rotation 0 times, and the same 
configuration, and / the display address-arithmetic means 17 ] in right-and-left reversal. 
[01 1 1] Moreover, although the above-mentioned (9) types serve as an operation which computes the 
address of a 1 -dimensional display, they are good also as a configuration which is not limited to this, 
computes the address of a two-dimensional display in the display address generation means 6 like the 
case of rotational transform, and transmits this to primary storage means 7. The address translation 
operation expression in this case is TX=SX-N. TY=SY+M (10) 
It becomes. 

[0112] In addition, right-and-left reversal will be performed by counting up a lateral counter previously 
90 degrees, although this (10) type is the same as that of (6) types which are rotational. operation; . . 
expression, and counting up the counter of a lengthwise direction, after that. . . 

[0113] Next, a setup of the number HPC of longitudinal direction display-panel dots used in the above- 
mentioned (1) - (4) type and (9) types is explained. What is necessary is fundamentally, just to memorize 
it fixed, for example in the display, address generation .means. 6, since it is not necessary to change the. -. \- 
■ : . number HPC. of longitudinal direction, display-panel .dots when the. display panel 3 to. be^used.is.i^ > > z % v~±v. 
immobilization. However, when the, displayjpanel 3,.to be used is notJmmobilization/ according to >the . . ^ ^ ^ 

a.: > class of display panel 3. to be used,, the number '<Hf?C«of Jongitudinah direction ^display-paneLdots^wjll :^; 

change. ., a^c * m 'V~. v i?r,~^f>' /. ;^%:»,'vu-. . .v * a&u '■ • •• • * *i 

. . .. [01.14] In, such a case, since it corresponds, it is good also as. a configuration/ whichjprepares . the number .:. i 

.' register* of longitudinal direction.pixels :which stores; the number* HPC. of longitudinal directiomdisplay- v«->t > > 

panel dots in-a control -register ^5.* In -this case- what -is, necessaryns-for a central processing-unit* 1-to r ^ - 

k+- (include the signal, which: shows the: number.HPC ;of longitudinal direction display-panel dots imajcontrol ; ,/* v - 

;<r-:w w isignal .GTU and to^transmitto'the^ 

;-Z(T:w* '.signal; may be stored jnrthe: number* registervof .longitudinal directiompixels ima>coirtPolira'gi5tecr5i^radjjiTO^.i::r^ 

t'H^ \ease«anjaddress translation; operation 
kv : - toxcalculate by taking, out the number- HPC of , longitudinal direction;display-panehdots; stored iruthisrf .. . m .* 
•r \r .. number register of longitudinal direction. pixels. ... a ; -s:*-r:j-:-?^.-- * * / - \. ar^Mr;:^^. 

[01 15] Since it becomes possible from, such a configuration, then a central processing unit 1 -to^set up . 
* .the number HPC of longitudinal'direetion display-panel dots, also:.when musing the display panel- ^o^e^or; •■■ .. f . 
various magnitude, a setup is changed easily, and it becomes possible to correspond exactly. f .. ? > 
[0116] 

[Effect of the Invention] As mentioned above, the display controller .concerning this invention From an 
.. external device, the address translation parameter which shows the . conversion approach of the address 
of . each pixel in image data and this image data is inputted. A display address generation means to* be . .. . 
the display controller which outputs a video signal to a display panel, and to generate the display . 
address in a display panel based on the above-mentioned address translation parameter, It is the 
configuration equipped with a video-signal output means to output the above-mentioned image data as a 
video signal, based on the display address generated by the above-mentioned display address generation 
means. 

[01 1 7] By this, the address bus of two or more bit width of face for transmitting an address-data signal 
needs to be formed between an external device and a display controller like before. Therefore, the 
effectiveness that the trouble in the case of forming the address bus of two or more bit width of face, 
i.e., the problem of increase of the component-side product by a terminal increasing, the problem of 
increase of the consumed electric current by the parasitic capacitance of an address bus, the problem 
of EMI, etc. are solvable is done so. 

[0118] Moreover, since transform processing of the address is performed by the display address 



-16- 



generation means ; in an external device, transform processing of the address needs to be performed like 
before. Therefore, the effectiveness of becoming possible to mitigate the burden on the processing in an 
external device is done so. 

[0119] Moreover, the display controller concerning this invention is a configuration further equipped with 
the control register which stores temporarily the address translation parameter inputted from the 
above-mentioned external device. 

[0120] Thereby, since what is necessary will be to just be transmitted only when it is necessary to 
change the contents, the address translation parameter which is sent to a display controller from an 
external device in addition to the effectiveness by the above-mentioned configuration can make 
necessary minimum the amount of data of the signal sent to a display controller from an external device. 
Therefore, the effectiveness of becoming possible to reduce the burden and power consumption of the 
processing accompanying a transfer of a signal is done so. 

[0121] Moreover, the display controller concerning this invention is the configuration that the above- 
mentioned image data is memorized to the applicable address in the.primary abovermentioned storage 
means based on the display address which was further equipped with primary storage means which, 
consist of memory which has an address space corresponding to. the address in the above-mentioned 
display panel, and was generated with the above-mentioned display address generation means. . 
[0-122] Thereby, it. wilLbe good.at extent. which can memorize image, data. as. memory capacity, of primary. .-, x .--«*. 
storage means in. addition to the effectiveness by .the above-mentioned configuration, for example, 
^memory capacity needed can be, lessened as^compared with the- configuration which must memorize the ■ v^ar 
displays address and image data in a group. Therefore, while being, able*to;reduce the cost of equipment, 
.the effectiveness^that,a component-side product can be reduced :is. done so./.lv "i..:;ru -^ r ; i - x 

» [0123] Moreover, the.,display<controller eoncerningythis invention is* the configuration that. the above- ;•>- .> yc : *- 
mentioned address translation parameter includes >the information^about the include angle which rotates - * j*; ^ 
the: inputted image, data, and/or the informationnabout whether right-and-left reversal, isjcarried ?out. : ^ ivv^rc 
,,:[Q^24]rThis do^ 

translation: processing, which an operaton; considers*as, arequestfrbydmeludingd^^ 
. an^addness translation- parameter effectivenesshby £^ 

♦configuration: ; -z&f-xwn . \ : :„ - :s . .»;* „o r.'«tti5i£* ■ : . . w+s^itr.&liOtv. ■-: r j . . . . : ' 

j. [01 25] Moreover, the display controller concerning this invention .is ±he configuration that the. above- . \ v.. n 
mentioned address translation parameter includes the information about the start address at the time of 
displaying the inputted image data on .the above-mentioned display panel, and itbe information about the: *:.v;. : 
dot width of face of the longitudinal direction , of the inputted image data, and a lengthwise direction. 
[0126] The effectiveness of becoming possible to display the image of the magnitude of arbitration on 
the display position of the arbitration in a display panel by this in addition to the effectiveness by the 
above-mentioned configuration is done so. Moreover, the effectiveness that . processing in .which some 
images currently_displayed on the display panel are rewritten also becomes possible is done so. . *- - 

[0127] Moreover, the display controller concerning this invention is the configuration that the above- 
mentioned address translation parameter includes the information about the number of dots of the 
above-mentioned display panel. 

[0128] the effectiveness by the above-mentioned configuration by this — in addition — for example, 
also when using the display panel of various magnitude, it becomes possible from an external device side 
to change a setup easily, and the effectiveness of becoming possible to perform the optimal address 
translation for the number of dots of the display panel to be used is done so. 

[0129] Moreover, the display controller concerning this invention is the configuration that the display 
address generated by the above-mentioned display address generation means is what is expressed with 
the 1 -dimensional format. 

[0130] A configuration which this calls the configuration which changes the 1 -dimensional address into 
the two-dimensional address in addition to the effectiveness by the above-mentioned configuration 
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becomes unnecessary, and the effectiveness that'simplification of a configuration can be attained is 
done so. 

[0131] moreover, bit needed rather than the case where it displays by two-dimensional when displaying 
the address by one dimension — a number may decrease and the effectiveness that simplification of 
processing can be attained is done so. 

[0132] moreover, the display-control approach concerning this invention — the image data from an 
external device — and The address translation parameter which shows the conversion approach of the 
address of each pixel in this image data is inputted. The step which is the display-control approach in 
the display controller which outputs a video signal to a display panel, and generates the display address 
in a display panel based on the above-mentioned address translation parameter, It is the approach of 
having the step which outputs the above-mentioned image data as a video signal based on the display 
address generated by the above-mentioned display address generation, means. 

[0133] By this, the address bus of two or more bit width of face for transmitting an address-data signal 
needs to be formed between an external device and a display controller like before. Therefore, the 
effectiveness that the trouble in the case of forming the address bus of two. or more bit width of face, . 
i.e v the problem of increase of the component-side, product by a terminal increasing, the problem of , . 
increase of the consumed electric current by the parasitic capacitance, of an address: bus, the problem . 
.„< of i.EMI, etc. are solvable, is done- so.. . ». ?^ . .v^lv : ...... t*,:\. ^.c. u ,c ... . 

[01*34] Moreover, Jike before, , since, transform processing of the address needs r to<be. performed in an v .> ■< 
.external device* it becomes^possible.to. mitigate the burden on the:pijQcessing;in anrexternal, device, and 
the effectiveness that^the upper limit of the throughput in a system; can be- raised; is* done so:*?** 7 ; v ^ \. 

[01353rMoreover t ithe: image display system .concerning.this inventioh*jsva^co.nfigurationrequippedrwithr^^; 
the&above-mentionedvdisplay controller. which Jnputs image data andean address translation parameter,' . ^ . . 
<and outputs a video signal -from :the~.central processing* unit whichvperforms- edit-processing o^ 9 
x data,; andvthe above-mentioned central; processing unit, and the diisplay panel which displays: an images, : . 
;:based: on^the videor.siginal .outputted^from the idispiayj.controller^^ o ^ 

■a [0:1r36] iSincejthe address ;busipfi:two-:or,more^bit.;widthi of facefoif^tfeasisrhitting ian?addressirxlatatsignab 
^needs:tOi b;e^forniedr'b.etween-4aaeejitK:alr:pr,OGes.sing^unitsand a displayicontfcollerYliker;b;efo^ 
effectiveness that^the, image display system which is not producedjB-problem / ^ the;.troublevin ,the ;case .v 
,of forming the address bus.ofrtwo. or^more bit .width of face,- i.e., J:he;.iproblemiof increase, of !vthe;wo.^r'^:o>#v . 
component-side product by a terminal increasing, / the problem of increase: of the consumed electric 
v current, by the parasitic capacitance of an address bus, the pr.obJenrHo£.EMI Kcan, be offered Js^done so. ^ >. 
[0137] Moreover, it becomes possible to mitigate the. burden on the processing in a central processing . . 
unit. Therefore, for example like animation display of high resolution, even when the burden in an 
external device becomes large, ±he effectiveness that the upper limit of the throughput in an image . 
display system can be raised is done so by bearing the burden which address, translation processing 
takes^ by the display controller side. ... . v. v r l- - u . js-..., ? 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline configuration of the display controller concerning 
1 operation gestalt of this invention. 

[Drawing 2] It is the block diagram showing the outline configuration of the image display system 
concerning this operation gestalt. 

[Drawing 3] It is the block diagram showing the outline configuration of the control register with which 
the above-mentioned display controller is equipped. 

[Drawing 4] This drawing (a) shows the example of the image data created in the central processing unit, 
and this drawing (b) is an explanatory view showing the condition of having displayed the image data 
shown in this drawing (a) on the display screen of a display panel. 

[Drawing 5] It is the explanatory view showing the pixel matrix of. 3x3 which attached the number of 1-9 
to each pixel. ; 

[Drawing 6] It is the flow chart which shows the flow of processing.in case address translation is 0 times 

rotation ■• . ..* •?.•>.< *.«. >• . ■ . . 

[Drawing 7] It is the flow chart which shows the flow of processingJn_!case address: translation is 9Qr • ^ ^ 
degree rotation. .j^vi ...» ^ ;■ . ■••>. .* v - »j>^ :v - ■ •■ • ^ - - - 

[Drawing. 8] It is the;flow chart which shows the, flow of processing ;in case address: translation is.1.80- .^v 
degree rotation. V:s^;?:?t.w^~i&xs:Ki i-.k: w.c. .• ;,r<.^vuv.. ,:i; -o\. ; ■; ; v.v-. 
•. [Drawing ; 9] It is the^flow, eharL.which shows the flow of processing-iinjcase' addressstranslation is 210- m*^..* ^ 
degree rotation.-, is.;/ -i-;. '(*':. \ > m -.. . v. ». / «;•;•*...'».« « ~ • : u # . ~. ■'»'.* . ".-v- -v - > . 

,£Drawjr»gJ_W It^is.the-blocb diagram showing -the example of a configuration h-pf-asdisplayfaddress-^*- * 
..generation means: to: perform address .translation processing of rotational SO-degree rotationi and right-i ^ 
\andHeft;reversab0^imes^a0/^ , >c;^ '^^.i iitjuc.;* . . . •, v i^c zrA. sr&v &r Vji;*sE$^,©£*cj. o >-.^ * 

[Drawing^l^ a cdnfigmnation u oi a3di.s.p!ay^ad.dre:ss-:mer2rnas? rya&m 

, generation; mean^tp^penfa^ of rotation xandc^lO^degGee^ra^ 

degrees. . ■ ■: ...^jxz^v^^iy^'^.* .•^•'■.v^'i'.'.u M-.v^-iu • :. -.••..-«.- : >,v;:. ••• 

[Drawing 1 2] is ;theiflowfchart< which- shows ^the flow of processing in case, address^translation is v right-.c ^r-> 
and-left reversal. . * • ; 

. [Drawing 1 3] It is the*blockidiagram showing, the outline of the example of a; configuration^ ithe- ; 
conventional display system. 

[Description of Notations] . 

1 Central Processing Unit . , .. . v 

2 Display Controller. 

3 Display Panel . ■/ 

4 Signal Input Means 

5 Control Register 

6 Display Address Generation Means 

7 Primary Storage Means 

8 Video-Signal Output Means 

9 Start Address Setting Register 

10 The Number Setting Register of Longitudinal Direction Dots 

1 1 The Number Setting Register of Lengthwise Direction Dots / 

12 Hand-of-Cut Setting Register y 



/ 



[Translation done.] 
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7 b i t „ Y*t 8 b i t ©§r 1 5 b i t ©x-* 

[0 0 10] £ ©J: 3 fc7F>Afe# 
Ltd, ->'J 7;N5M<h/'^ l>;HE3ltA*#A 5*1*. 
^>)7)im.mt, l*©«*t»T, ±131 5b i t®7 



(3) 

</ 

tKfcSfl*. 0JAtf«lll**ll#&£. A*cD7-'-^^iS 
3£fcHE2tr*&gj&****£Ktt. CSt* DyJ SrS* 
TKiCUa: tttltf ft 5ft < ft 0 . £3i*iBJB tttZL 

£©*£•. +*sasiSM5 i <t^ B B B=i>hn 

-7 5 2 £©WlC, Ifigcb i t*l©7 Fl'AAASKtt 

[OOlllIUbit «©7 FUXAAfcRtt** 
Wllgf 5 lffl, *5«k^jKSn>hP— 7 5 2 

us. coi-sttMSccsai^feaattsi, 

5ft, S6«U--f Xo/hfflfl:*«S*sn*««t:**S/^ 

^A£iIffl-T£i§£tCte. gH£Effl©ifA«iS^Wft:K 
[0 0 12] *^7KW^5*-^«^AD€eSI 

-737 Ki/x;unt #iB5iitc*[jiS-r-57Hwxm^ 
s n * ft k a if z> mkmrntm m \z ® 

[0 0 13] jfc. ±IB©«t-5lr, 7Fl/X;UT(ii 
ffctffi^iSSlcWD&A 5*1-5©-?, EMI (ElectroM 
agnetic Interference) ©^Hfc^U* 31 <!: fdft^o 
[0 0 14] £"=>K:, ±E©*^->7>^AT«, 
so l:#«t47Hl/Xf-^tt, +ffe®38«5 1 Icj;^ 

7 F U^**fflattiltSa >ha-752 fcJfeUTfrfe 
tl-2>fc©©, 7Kl/Xr-^fflMIJ+«IgI5 l 
Trrfrftttn«ft5ft^©T\ WiW : A7Fit£.E<D-&m®M 

a©ftfittjtfe«At<^€>. 

[0 0 15] #«9Jtt±lB©raiH£S»ftT4fc«>l;:fc 
[0016] 

5. mmf 1 -^. fc<t^. ttisfltx— ^K*stt*#B* 

©7 KU7.©£&#i££j*-r7 Fl/A£»/t7*-*£ 

a*u s*/^;nc*tLxi*^m^^m^-r-s>«^rj 

so o'^T, 4stt*«*7 FU-A«:£jrr** 
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[0 0 17] ±fe©<gfi£Tte. ST, fl.gS£»A>Stt, 
©7 Kl/7.^m/N°5^-^(cSa*^Tg^T 

^■r*'t**pifliT»*. .tor, «£*©.£ e>tc, nss 

gBfr£Bftix-:Wc:fctt3&BSfl©7 FUXflWIftS 
f 7 FU*x-*&Sttffi*#Btt&^*><0<2:fc*. b 

t ips©7 F lsXW&WLV}&&&ifit2.\t*Z.£lZlt&. C 
tliCiD, ttf&b i t|CD7 FU7.A*X£IS:ttS«^© 

®ii*©RIS-*». 7 F UXA*3.©S?£^SK:<fc£tim« 

s©tt:*:©raii> em i (DfflMtzuzmm-rzznitfr- 

[0 0 18] ££*©<£?(;:. ^SBgg^i3^T7 

F U*©£&&a£frfc>£KTgftJ£ £\ZtzZ><DT\ ft 

^»S«T©ftfi*«*#<tt*J:'5itt«^Tt). 7FU 

So 

[0 0 19] *^0Jic^-i)S^a> hn-7li 
±E©«J*t*l»T. ±En»81*6AASftfc7H 
1/ / - * * Kfclfrr * a > h □ -)V V 

[0020] ±m<Dmmz^mf. a* s 

(J, 3>hn-;i/Uvx^K:telrt£nTi/>57 FWT.^ 

Zftoztizttz. -rfct>5. uyYu-)WJ7,^>\z 
7 Kl/7|?iA7/-^^-M«snnil S*7H 

e>7 h*U^JE«l^5/-^.*3l*-aiUT<tl««tt»it 

n57Fi/xtm7/-?ii t©^&^it^£> 
b **± i; & t * c ©#-iifi $ nn ««t n c: t ic & * © 



(4) 

[0 0 2 1 ] #5S0!K:ffi***:3>Fn-5tt. 

fc»j6Lfc7 FU^ISJfcff-ra^U^efc* 1*E 
3 ±E**7 F V7M»£J£ i£T£fi£ 

[0 0 2 2] ±E©l#fi!cT«, 1 &IE*¥Ra<» 
io #5 7 HW7.(w*fJSbit7 Fl^X^^T-S 

T, S^7HU7.fl4#a-e^$nfc**7HWXlC 
io'^T, H«x-^*U^fBtft^g{c43ttSK^7 F 

(Ctt, B«7*-*KHTS««©*JWE*Sft. ^^7 
-5. Lfc^T, l^fBtt^a©IBti§»<hLT«, a 

*etrr a z: timmt3.m&-v «t ^ - 1 

20 0, 0dAfcT«^7 F UXtm&y 1 —? tZ&X'm&Lts; 

[0 0 2 3] *§gBjlc^sa^n>hn-^«. 
±E©l*J5SK:isHT. ±E7 h'l/7^7^-^)i«, 

* «t i/ / s it « £ * r c s it * s *»k 15 1 z> m m z & 
30 [0024] ±tB©^('cfcntf> A^^ntiiT- 

$aa£S*3 > h a-7^ff 5 z\ t & pjffit-r s ^ tj&j 

40 [0 0 2 5] *f§BJlC^SS^n>hn — 

±.m<Dffimz&^T. ±!B7 h'U^**^^/-^**, 

[0 0 2 6] ±IB©^fi)clCj:n«, 7.*- h 7 K UXfc 
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[0 0 2 7 ] S/t. *^BJt^-5g*3>hP-7«, 
±fB«*A"*JKZ) K v h»tcW-f 3«$B£-£A/Ti^3 Z. 
[0 0 2 8] ±ffi(D*gj5jc{;:£ntt\ m^n*)V<DVy v 

mzM?zmm&7 ^u^m^y^-^iz^^nx^ 
iz % . ftffigff flf ft* e> § a tciss * ^mt * - £ a* pjm 

[0 0 2 9] 3;fc, *5gBJtC^^)«*Zl>hP-7«. 

[0 0 3 0] MM Kffll&miziotfZfeW^WctL 

tt, CPU©7 Hl/X7 7^IJ 1 'A.7ilMUttf.-DT^2> 
<DX\ Ii3/hn- ^(C*5tiT2^7c7 
•gxb&Si. I#7t7 F1/X£2#tc7 Fl/XK^mT 

[0 0 3 1 ] Sfe, 7 1^7CT«^-r-5J©-o-> 
2 *7cTS^TS«^<t D M>StS n-5b i t 

So 

[0032] *fge^f;:^3*^f&j»#&te> 

&ia*(D7h*l/7.co^m*S^^T7 F^ti/t7^ 

[0 0 3 3] ±E©*j5feTtt. S-f. nSBS«J5»6tt, 

IC. ^gSg«t«^3>hD-7t©ratC7h*U7.x- 
:*m^£1Si*-f £fci*<D}g$:b i ti©7H^/US 
RttafcRjWfc^C&te&S. ^tticj;^ SSbi t 



(5) 

<? 

]/7>A7.<D®gE®mz&2>mnffi<D®*i<0fflM* EM 
[0 0 3 4] 7 h'W7.W^mS!lBg«, g^7Hl/ 

io [0 0 3 5] *^HJH^^ja^^v7.7A«, 

[0036] ±aa©si*KT?tt. sr. wm^-fvmm 

t©(W»C7 F W^f -*fl*tfiat*fc»©I»'b i 

«E©i«*©|BIH. EM I ©Fp^^i'OD^D^^H^a^ 
[0 0 3 7] Sfc. 7 KUX©g*MBiBB\ S*7K1/ 

sua a <c g-f •£> ft ffl * p > h □ - 7 fifi x-je 5 c £ \z 

iot, H*a*->*^AK;m*5ffl31SI2;©±IB«:lR] 
40 i^it^^tA^T^-g.. 
[0 0 3 8] 

[0 0 3 9] 0 2«. *H«»IBK«SH«**->^t- 

so [o 0 4 o] 4>&$aagB 1 ta. it**?} owmoftfit. 



IS §32003-66938 (P2003-66938A) 



9 

m^S¥StU©CPU (Central Processing Un 
it), ffi®J|i:LT©R AM (Random Access Memor 
y). ^FiffStt^U £L-T©EEPROM(Electricall 
y Erasable/Programmable Read Only Memory) teiftCck 
^TM^tl?.. ^-LT, maEEPROMA^^D 

{f^ y h 7 - ^ 5:^ b T ^*"i7 > P - H T 3 £ £ J; o T 

*S. ±E*#58tt.* ; EU tUTtt, EEPROMtCPl^ 
^n5t)©tHft<, M^tfFeRAM, MRAMS 

[0 0 4 1] dW^fflggfil H *7r;£rT5fc£>© 
r-^ilT, er-^fifDATA, *5«fc^\ fcJPts 
^CTLMs£Sn5. fir-^i^DATAtt, 

smt^-e&s. sowi^ctlh mmommmm. 
•r?>a#^, ^^*)i3<D%i^wmzjsiiz>ii<D7 h 

X-*ffl^DATA£itfSiiJP{f^CTL^\ "f^S 
[0 0 4 2] ^>hD-5 2ii Sf, AASiafc 
7h*L-xif^ *3ckDCiii«(75iaE«iii^tS^^|g^1- 

•5. fit, znt><Dmmzm-3^T&wm<DmmT f 

fl^DATA$;> h*l/X{r*fJj:$-&TfBtt-r-2>. 

S*7 Kl/XH*tf6LTK1S$nTV^ili^x 

[0 0 4 3] g^/WI^3li A^$n^i*#fi^ I M 
G\zm-3^TmmzWM<D%i7F:Zfi? y'U yZX&V). 

*^mwmx\zm^7n A £u\z&r> xmtfcznz 
mw.izmj£.-znz>%<D-T?\tt£<. i*©i^^jk m 

[0 0 44] illl g*3>hP-7 2 0«i)SS: 



(6) 

70 

D-7 21J, m^XtS^A. 3>hD-iH/yX^ 
[0 0 4 5] {g^A7J^&4te. 4>*$&3g« 1**62! 

e> nt < & fer- ^ ft-st d a t a & cfc zsmmm^ c t l 

;&Lfcte^©««*fiJ»JU $!lPfS^CTL«3>hP 
-)H/yX^5t, fex-^{f^DATAttl^:f31i# 

[0 0 4 6] a>hn-j^yx^5H fi^A^^© 

4 m. <=> nt < s c t l tc-^ * nx n s it $s 

<t5»C, 3>hP- ; IH/yX^5(t X^-h7.h*WX 
IS«l^vX^9. ■mZfyFv h»»3£U^X^ 1 0, IK 
#16] b&tSSl^T;^ 1 1 . &&Ztme.JjfaWL7£l' 
1 2 &fiTl^, 
[0 0 4 7] X^-h7h*^Xig^U^7.^9«, fflff 
20 «^CTLfC^imT^5X*-h7KkXliffi£*&*ft 
T-5kv ? X^Ta&-5. «t#[pjH<7 HSltl^vA^ 1 0 
43«fctf*:fria]F3/ hSSSU^i in, 'ftfffA*c 

tt, ft(»«^CTLk:^*nT^*H«ioiHite«f«*» 

[0 0 4 8] «^7Fl/Xl4fS6(l 3>hD-^ 
1/ V 5 * ^ 5 fcBB* $ tXT H * 7. * - h 7 H kX If ft, 111 
30 #fl:fe«fc;^:£fflK!y *s«fctfliIlE*«K:Sr* 
I^T, S^*;P3T©*|&CDS*7r I l''X££j&-f* 

[0 0 4 9 3 1 #ClB1*#S 7 tt. Sf7Hl/XMfg 

U7>SFb1«, **/1^;i/3 K&tt 7 FUXiZttfo 
■t^^.v\zm&^nx^i0. fef-J'i^DATAC* 

T. M^T-5^ ; t l J7 KWXJClEllSnSitt^S. 

[0050] mmmmaij^ 8 «, 1 ^tBit^a 7 1 

[0 0 5 1] fex-^fi^DATAfe«t^]1flfi 

^ctlh m*mzit, <p&mmmwifr*>m7f;3> 

hD-5 2t:rp)ttTMffl^n-5 ; fcCDT$)-S)^. *^3> 
ba-y 2*6«p*jllSfl (C[6]^Tit«Sn^C<h 
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mm^m 1 a>&s*=i > fp-7 2 (c^lth^x-^ 

fDATAAS, 3>hnHH/yX^ 5 7&> 6 ffiiJfflHt*| C 

[0 0 5 2] ft±©± > h n-5 2 t 

1 i>6S*3 >hD-7 2 £*HxT{t^#A;*J 

©A»*»WSSn4. AASnfcIfA«M»flfCTLT? 

[ 0 0 5 3 ] ^ IT, K UXS4f 1 6 B, n> 

hn-;H/yX^5fflHIfi^lSl/yX^l 2 (Cteffl 

U *©7Kl';*l3te#fflK:.«ka7FU;*3E*ft2l3!T 
STiWJXA^iKTS. CUT?, 7FWI6^ 
tLTB. tfllxUfOS, 9 0S, 18 0S, 2 7 0g/i 
f^JBSSn*. ^7KVXl4?g6}l &lelte£! 

[0 0 5 4] LT, K V7.%$L^Wt. 6 «, 3 > 

Vu-frWT.? 5<D7,?—bT F VT.Wi'fe.WT.ZXZ 

ISSUvX^ 1 OisJ:tflK#|fi]Fy Mfc»«U-^X^ 1 

^t^7Kux*Iffil, i*Ettfa7l:Hl*t 

[0 0 5 5] l*EtfS7lt fl^A*fa4A^A 
AStlSfif-^<ltDATAI:*^5&I^C9T-i' 
ft, «^7K^Xf8£^&6^6A#£ft-5SiK7h*l' 

fit, ixi&to¥WL7iztem2wtnm7 ! -9te. 

[0 0 5 6] ^CtC, iS^T 1 — ^©KM(COl>T, 04 
(a) ^itf (b) *#BBL.tt3&«e.«JS:«lHRWr*. 

mm (a) a, >f*«Las«iK:*iHT^snfcii« 
^-^©t^ft^ix-c^o. mm (b) «. ma (a) \z 
^-ra#-r— ^ftS^/i^;u3 w*^iiiffi±(c^Lfe 

ttffiftxSlxTH-5. CCD<tptC, *^«S»»C*lt2)li 
ft. **^*;U3©**Bfflfc*»-t*ff*©ffi«fc«^ 



A? 

[0057] S^^;i/3<7)g^iafflict5tt^ 

«l*l6l*«tr«K*lRl©h*y hftS-tn-ttlHPC, VP 

ctu, tf>ife«ias«iTf^ricsnfcH«o«t*i6i*j: 

tf*attrft©F-;/ h&ft-f-tVetlAWS, AH S tb, * 
*«l3fg« 1 TffrsfcSft&Bfc©. «SiI±T?ca* 
Blttttft. tab%7j'-h7l { ^«AS'Ait4. 
T-St, 1^0 (a) KxKtMS#x-*ft«xH/1*;U±© 

A, fc«fctf, S«^-*©«#fflfc«ktf«;*fa©Fy h 
io tAWS, AHSS»£tntf±^J:t*«t)*5. ft 
*5, ASAI1 n>f>D-;Hx-ix7.^5lC*5lt-5>X^- 

K7 Kix-^ia^ix-ixx^n^sn^x-^Tfeo,. a 

WS, AHSIt miSfaFy h&tSJfclx'v';** 1 0*5.1: 
tflfc&GlFy bgSciS^vX* 1 1 (cte^n^tr-* 

[0 0 5 8] #f£, a^7KUX**#gJ!6t:43tt*7 
20 OS, 9 0S. 18 OS. *5<fctf2 7 0S©4«gtftS, 

5£T5. £©*§•&, n>hn-;Hx-v?7.^5{c*3ttSlHl 
te^i^lx-vX* 1 2te, 2bi t©l/yxi»t:J:o 
T#|j&$n, Is]te©ffi$ili, VWR [1:0] TxK$n 
-52 b i tOf-^CioT*^^. — 0il£lxT. V 
WRl^O. VWR 0#0 ©Ef (CO siate. VWR1AS 
0, VWR OrtU ©B#(C9 0S@te. VWR 1 *U , V 
WR 0*^*0 ©R#(C 1 8 0Sle]i!£, VWR 1 j&U , VWR 

o*u©s#(c2 7 osBteft-^n-^ns-r^tt-f 5o 

[0 0 5 9] ddT, H 5 (CxkTJ: 5 fc, &H*fc*tb 
so T 1 ~9©S^ft#lxfc3 X 3©jSPSv h U£*£fflj£ 
T*. -5-LT. C©ja^Vh'J^X©4"'6©B^5ftg 
£7 Flx-XtlxT, 2 X 2©B*Vh"J^^©fBHTHJ 
te©7 h* lx-X^^ftfT-5^^, ftlillEftlfcfi^TH 
UXOJBfftt*©* 1 (CxSTct -5 icft^,, 

[0 0 6 0] 



VWR1 


VWRO 




0 


0 


5 -» 6 -> 8 — 9 


0 


1 


5 -> 8 — 4 — 7 


1 


0 


5 -* 4 — 2 -> 1 


1 


1 


5 2 — 6 — 3 



[0 0 6 1] &£. 7 Kix-x^^osisite©*^©^ 
m<Dmn\z-z>^x, m 6 ictk-t 7 ^--v — f 

LT, uO0l»lf^CTL^> hP-JUx-ixT,^ 5 \ z 
so AA^nS. fl/T, ©JflfW^CTLlC^^nT^*'^ 
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Uf^i, eu$, s i <D£o\,zfo-r%) o 

[0 0 6 2] £tz, <WWfi^CTLC-&*nT^a«* 
[BlHy htAWS^, n>hD— JVUiSX? 5\Z&tf2> 
WfflHy h&ISiitU'vX* 1 OK-fey hSn (S 
2) . l^h'yhftAHS^ «*|p)h*y h»«^U 

yx?i ii:t7h^n5 (S3) „. flJPft^ 
[0 0 6 3] a* 7 H 6 

j^-'jXA^Mb (S5) . 7K^oiim r 
fcto57Fuxx**aaa«Hi&sn4 (set „ 

[0 0 6 4] iCT, 7cK>lS^lC*5^^>=S-e*©T h* w 
X*, 8t#|6]7h*UXN (O^N^AWS) :fe«fctf*f# 
|S]7fl/7M (O^MSAHS) tU, W$<I£N = M 
= OttS.>UT. «*«©7H1/^TADS, 
TAD = AS A + MXHPC + N (1) 
ftajSKcfcoTiTHi-fS (S 7) . 

[0 0 6 5] fife, «jft»07h*WTADIt 

)V3<Dm^mm^ «n 2 0^1 6 o^hjjivi-'j^x 

iftoTl>5»^, — #±£>8tl 7-f >©7 Hl/Xttl 
~12 0<bftD, ^ © 1 7^f >TOi 1 7-f >©7 H U 
*ttl 2 1~2 4 0 tttO. — #TO«l 7-f>©7 H 
U7.« 1 9 0 8 0-1 9 2 0 0 

[0066] ±aao (1) *t«fc-3Tse»«©7Kux 
TAD*t^tti$n^t. i*is*#a7Jc*tt*KS-r 

S7HWXtC, fi^-^IS^DA.TAOKS-rSHSt© 
7*-* ft* (S8) . ^LT, S9tCft^ 

T, N = AWS(C/<to7c^S^^fiJS$n> NO©«^ 
ICtt, NOttrtUinBSftT (SI 1) . StfS7A>6 

oaaa^fTftft*. 

[0 0 6 7] S 9 CiSI^T. N = AWS tU^Tz 

tmfezntzms (s9c*^tyes) , sioic^ 

^T. M = AHSiC^to7c^S75^iJfe$n-5. M = A 
HSi&9T^ft^iWSSnfc#^ (S 1 0 iZ&^T 
NO) iCli, M(7)M*U JJD^^n-SttfelC, N©i«5 

ocut'yhsn (si 2) , wz*s 7 frzomwtfff 

ftftS. — S 1 0 tCfel^TM = AHS CS-DfciW 
3£Sft;fc»£ (SlOCfe^TYES) , iT®7Kl/ 

[0 0 6 8] #Cfc. 7 h*U*gSW«9 Qmmfc.<DWi-£<D 



(8) 

H6{C^T7n— ^-^-h(Ci5tt?>S lfr<DS4£TCQ 
[0 0 6 9] ^7 F 6 tt. 

u^x* 1 2\z±y hanT^s0etsa«:#Bab. 9 

*7;U=f'JXA&a«?U (S2 5) . 7Hl/XffllM 
fig. T^fc-67 KU*«tW8l3>WM&3ft* (S 2 
'6) . 

[0 0 7 0] Z\Z\X% 0fl||HHE©t#tH«fw, 
io «'fc*lt*#HJ(SCD7HU^S. «*|SI7HWN (0 
^NSAWS) *5«fctf*aW|6)7 FUXM (O^M^AH 

5) tU «|fl!iSN=M=0tt*. fbt, 
07FI/XTAD5, 

TAD = AS A + NXHP C-M (2) 
fc*afc«fcT3TjmvrS (S2 7) „ 
[0 0 7 1 ] ±85© (2) iCt«t-3T«lft«©7 FUX 
TAD75t#ffi$n^)«h, l&Ett^M^fcfcttSflSS-f 
57HUXI:. e^-^ffi^DATAWf^T&BliCD 
T-i'^S^SnS (S2 8) . ^IT, S2 91C43 
20 HT, M = AHS(C^o7c^S^^W^^n, NO0D*§ 

-g-tc«, M©fflt*ti jpgtsnx (S3D , mxs 2 7 

[0 0 7 2] — -ft. S2 9[Ci5UT, M=AHS£fto 
fztm£Zntzm£i (S2 9l:*^TYES) , S30 
tC&t^T, N = AWS(C^to7c^S^^WS^tl?>. N 

=aws ttznT^f3.^tmi£2ritzm& (s 3 ok* 

tr^TNO) Ctt, Nroflt^lJnjlStlSiifctC, MK> 
fit^O tU-ty F£ft (S 3 2) . fftfS 2 7fr£(D$a 
a**fTton*. — 3&, S 3 0 C4HTN=AWS Kfto 
so ttflgsnfc*^ (S3 0fcfeV>TYES) « it© 

7 \ t uxtf&misntzzt\zts.K>, 7 kuxshjm&s** 
*?7-r-5. 

[0 0 7 3] MZ. 7 h*UX3Bft*«l 8 OSHlfeffli^ 
cDSaaroBfttitco^T, i8i;^t7a-f t-McS 
^^TKIBtS. ST, S4 lj&»e>S4 4*T©S&« 
tt. 0 6tc^-T7n-5 1 ^-h{c4Dt7-&S l^f>S 4$ 

[0 0 7 4] g^7 F u^ss^a 6 tt. m&fi fawns. 

40 US>X* 1 2Ct7 hSnT^-S@HE*«*#B8U. 1 

8 osine-p** is ossein 

at" -57;UrfUXA^aS?b (S4 5) . 7F^©§ 

rtzttT Fuz&mmm&mi&znz (S4 

6) o 

[0075] zzx\ og.®fc<Dt2tmmiz, Ttom 

mziSWZ&WmOTW**. i*l«)7KWN (0 
^N^AWS) *3j:^«f*|P]7 (O^M^AH 
S) £U ?DWffl^N = M-0 <hT^. 0 tbt, 
07K1/XTAD5;, 
so TAD=AS A-MXHP C-N (3) 
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tS.Z>&.\Z&^X%\ti?Z> (S4 7) . 
[0 0 7 6] ±82© (3) &\Z&iT&ffl&<DT F 

TAD*«jsmsn4i. i*E*¥a7fcfew*SEar 

f-^i^SasnS (S4 8) . fUT, S4 9lC* 
HT, N=AWS C^ofc^SMflt $n. NOCD1 
£tCte, N©tt**liniJ|L$nT (S5 1) . StfS4 7 

[0 0 7 7] -J, S4 9K*^T, N = AWSt^ 
(S 4 9 K«l»TYE S) , S50 
iCfe^T. M = AHS(C^Cofc^§^^fiJ^$n^)„ M 
= AHS ttZ-DT^tS.^tWfZZnfzm& (S 5 0 iC* 
t^TNO) c«, MOfitaU ing^n-s N© 

ffi^O tC'J-by h^n (S 5 2) , Btf S 4 7*>S©ffl 
S**fTtoft4. S5 0CUHTM = AHSI:fto 

fetWS$nfc«-& (S5 0l:*^TYES) . ±T<D 

&7-r*. 

[0 0 7 8] 7KU7^2 7 0«HIlE©*£ 

©ffiSro^tnicot^T, g]9lC^T7n— — hf'S 
ST, S6 1^6S64tTOlI 

Toiaatra*T»-B©T, ^.^T«^©i5i^*«ffls-r 

[0 0 7 9] **7 F l/7.fl£^f§: 6 tt, ia^AS£ 

7 0SlslteT^?.^i:§r^ig-r?)<t. 2 7 0 
^1-^.7^rfUXA^S^L (S6 5) , 7FUX©S 
Tfcto57FU*£SijaS#IJM&£n* (S 6 

6) . 

[0 0 8 0] ogafeffltt tmm\z, 7c©iS 

mz&tfZ>&Wm<DT ^*[6]7h*UXN (0 

^N^AWS) *5±tf*ff:£f6]7 FU7.M (O^M^AH 
S) tU ail*N = M=0it5„ LT, g&ft 
©7 F 1/^TAD$, 
TAD = AS A-NXHP C+M (4) 
tttt\Z&-3X*)ftt% (S6 7) . 
[0 0 8 1 ] ±!B© (4) iClCj;-pT^^©7HUX 

TADd«»tB3n*t, i^tett^g:7ic*5tt^>ig^f 

•57HWXIC, fex-^ffi-^DATAWlgS-r^ia^© 
f-^^ftiSn?) (S6 8) . -t L-T, S69C6 
^T, M = AHStd^ofc^S^^*flJS$n, NOfflS 
£Kf4, M©<l*«lJ0*SnT (S 7 1) . BtfS 6 7 

e.©ffl.a^fT t»n-5. 

[0 0 8 2] S6 9K:i5^T, M = AH S b.t£-o 

tztmfeZ fttziSS (S 6 9(C43^TYE S) . S7 0 

= AV/ S tU-oT^tj.^ t$\fe2?ltz)&'& (S 7 OtCfc 
t^TNO) Ktt, N©ffl*U MWZnztthlZ. - M© 
fttflfOK'J-fcy (S 7 2) , fftXS 6 7A>6><Dfcl 



(9) 

a^Tt»n-5>. — S 7 0 {Ci3^TN = AWStr/«to 
fci*Jj£Sn&*G- (S7 0l:*l»TYES) . £T© 

[0 0 8 3] ±ffi©J;3£7FU*3E#M!l3£IS 

srr a*7 h*ux^^©6©*tt:«j^ts^ 

ffiUco^TWWf*. 010(1 ±IE©0gHH£©7F 
io KL/Xf4fa6li JtH&lsIS&l 3-14, i^^Ky 

[0 0 8 4] 8t#faFy hfC*^>^ 1 5tt; ±E©« 
#fa7FU*N«:#'?> FT**"* 
h*7bt*f>^16(l ±fB©i$#ft7 Kl/XMSA 
^>hT**">>^T**. J±i&IelS8 1 3 te, n>hD 
-JH^vX* 5rt©#^[Rlh*y hRtt£W^^ 1 01C 
RJESnT^ftH (AWS) i^F7«*^> 
20 $> 1 5T*^> h^nrv^M (N) t^tkfeT-SHISS 
JttfcH18& l 4 te. a>hn-;i/UvX^5rt©. 

K*iaiKy n»as:)tu^^»cas»tsnrir»*« (ah 

S) i, h&#-}>* 1 6TfACf>hStlT 

(M) t^ltigrf 3 *S7H1/X* 
ffgl 7«, flttrfflP? F»#C>* 1 5T*C>b 
SntH4l (N) . IftfirfflFv FSc*"^* 1 6T* 
■>>F3ftT^-5ti (M) , &£ZfX5>-b7 KI/XIS 
$l/yX?9Ctt^tlTl^X3'-h7Hl/XASA 
IrSo'i^T, ±12 (1) 5£©»Mt*fT3:7ny*T» 

30 

[0 0 8 5] r©±5ft«J&©**7 Fl/X?g£^I8:6 
t*tt*«iattJ*:oJ:5t*«. £t\ «]»)«»£ L 
T, «#|fijFvhR*tf>*l 5 h» 

(N) , «*lRlh*y h»*^>^l 6JC*»t* 

*>>>h* (M) CDffiSOttyhn. 

[0 0 8 6] fbT, h^*^>^ 1 5fC:fc 

* % V y F 7 y 7W ton, *^>h77 7°^*ff ton 
5 2* tic. **7 KI^tRJMmi 7»:feHTKiSt4 
7 F UX©^«ISI^^fTton-5. gtfcsnfc? F 
40 «, l#ffitt^ia7lc#LT*^U7 FI/X£UTffl# 

$ns, twiftHv vmt>vy$ 1 5t*tt**^>h 

77^fflPlt. ttttlUttl3tt. W^lSlFy h»*'3'> 
^15tfiHT* l »'hSnTU4t (N) #7^[n] 
Fy h'ftlilJtU^^ 1 OCUSSnT^il (AW 

S) iWjtK^fT'Sc 

[0 0 8 7] flT- JtttElKl 3tdt5^T. *^>F 

<i (N) its^fi (aws) tA<-Kbfct*ij)£sn* 
(ttut? hfl»*«a$«sn. **iajKy fs^-^>^ 

so 1 5H*tt-5*">->M[ (N) *» OK: 'J -fey h$n-5. 
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#lft]Kvh»;&£>*l 6Cisttart$>htt (M) 

[0 0 8 8] Z<D£o\Zl,TM%fo\Zy FS&rtO:? 1 

6 IC* If »T* •> > h 7 y 7>*fT^nT ^ -5 W + , Jt^@ 
B14I1 «#l6]F«.y ]»»*£>* 1 6l;^^T*'» 
FSftT^SlS (M) £, «*|6]Hy h»»3tW^^ 
1 lKKJgSftTHSffi (AHS) £©ittS5£fT3o 
[0 0 8 9] fLT, Jtttim&l 4K*lvr, ^^>h 

tt (m> tmizm (ahs) t*t-aufct*i]sti$ns 

16Kfi»5*'»M (M) ^0CUt7 
^^Ctltl^BtlC. itttlsl&l 4fr<E>, l#CEtt#&7 

tt, <E2i»7e#*^«-r*iit«fcoT. ii»»© 

[0 0 9 0] 0«laHE©7h*UX«»«l»t, 1 

8 OSlelgWT 0 6feJ;Z>'EI8 

lC^'T7a-5 1 +-hSrJt|jE-rntit)^-5«t'5^, 7 F 

u*x»i;Ht-*5£#s&s*:ttT»5. aot, i 8 

0S[sife©7 Kt'XXSMaaSff 5**7 H^384* 

a6©#?$t>, bi o»c*-r*^ti^«©«ifi!cTiis-r 

[0 0 9 1 ] El 1 1 tt, ±IB©9 oaiue(D7 F 

l/X^mffiS^fTP**7 FW*fS£?R6©«jS0!i£ 
jpfya^^HT**. ;i©*fi£tt, H 1 0 K^THUS 

«tt;®a©ssn*w«toTVi-5. ecrc 01 nc^-r 
«^©«*7 f 6 ic* smiko 

[0092] *i\ wtKMtb-c. flbSnftFvMk* 

•>>^l 5kiJlt**!>>hft (N) . i3,fctf, ffiJSft 
Hyb»A'»^16m**'»h» (M) ©fit£ 
OK-fey hT5o 

[0 0 9 3] fit, IfcMdFs/ hic*^>^ 1 6\Z& 

Z>Z.*£\Z, S*7 F UX^M-^m. 1 7 (C43^TM^-r-5 

7 F l^ClBftifcJIWfTfeft*. «j*^nfc7 H l"* 
tt, l^fB«^S7^*fUT^ ; EU7 FU*£LTffl* 
Sn*. h®t*<y>5> 1 6 JC&tt&^^F 
7^^©Mt>, Jt$fclel8& 1 4 tt, mXfaYy Y®Li3V> 
5> 1 6 \Z^Xt)^> FSnTt^t (M) £, tt^ifi] 

FvMMRjeu3>**i ltia^snxt^ffl (ah 
s) i©i±usff5. 

[0 0 9 4] -eUT, itfelHSSl 4(C*3^T> #£>F 
fit (M) tMJgtt (AHS) t*t-SfLfct*lJSSn5 

ttxu-fey Fft^iKtsn, sawfaFy f&;^>? 



(10) 

1 6tC*5tt-5^ r >>l-fii (M) #0 iCU-fe-y F$n&„ 
^fcCntlsIBtlC. JtRHIftl 4^6flt*|RjKy h»* 
1 5t^l«3ltT*'>>h7yyfll^2l«Sn. tit 
*[S]H-7 h»^^>^ 1 5 1c43tt^*-!7>hfit (N) # 
tlO> F7y7°£n£„ 
[0 0 9 5] ^©J:5KUT«*iaiHy h»*^>^ 1 

5 tC*5^T*^> h7•>^fi : t)nT^^W4 , . Jfcffcll 
BS 1 3 tt, «^h*7 F8S( 1 5lC*5HT#£> 

hsntnit (n) t, w^iajKy hftaajeu^x^ 
10 1 0 izmfeznx^zm (aws) £:©ifc«£?T-5. 

[0 0 9 6] f LT, ifctSEdJg&l 3 Kfctvt, ^^>h 

fit (n) tmmm (aws) tjjj-aLfctflssns 

£, JtKlelSSl 3^<=>tit#frF-y Ff5c#^>^ 1 5tC[S] 
ttTU-tr-y Fff^iHaSn, F 

1 5ici3tts^^>hffi (n) atofcj-fey Fsns. 

tt, teit^7m^^S(B-r^^i:lC c );oT, 

H»7 : -^©tei!i^7brczi t statu-*-*. 

20 [0 0 9 7] 9 0SieIte©7 Fi^x^jaai, 

2 7 0SlBie©7 Fl/X^mMatTtt, 0 7£.£tf0 
9tc*-T7n-5 lj f-h&Jtfe1"ntt*t)A^J;e>(c, 7 

Fux&mzmtzjZw&feztirtT'&z. iot, 2 

7 0«[e]e©7 HUX*lftJBa*fT5*«7 FUX36£ 
#R6©*fifc*>, IH1 llC*T*^i:|W|«©«^T'*S 

[0 0 9 8] ±fBLfcfltJ&Ttt, *jS7Hl/7»4?R 

6 1 ^IStt^a 7 C 21(13 n*«»«©7 F 

tt, l*5cT*SShfct)©il/T^-5. ± 
30 fB© (1) ^"=> (4) 5£tt. 1*7C**©7 FUXSJf 

/i<, S*7 FPX*±#S!6 (C^3^T2^7C^*©7 

ki/xsiuju ^n*i^iB»^a7tciM«-rs«/3)c 

tUTfe«fcCs. ^T(C, 2^7ca*©7 Fl/X<&»tHr 

[0 0 9 9] Z\Z.X\ 7>^-F7 K^ASACX^ 
©tf^ft^SX, Yfi£#©J»ifit£S YtL, XSIft© 

0 SEte©*^©7 F U-X^^iH^^tt, 
40 TX=SX + N, TY = SY + M (5) 

tas. 9 osihig©*^©7 Fu^sffiCtt. 

TX = SX-N, TY=SY+M (6) 
i&a. 1 8 0SHie©^^©7 F HimtlJ, 
TX = 'SX-N, TY=S Y— M (7) 
tt£Z>. 2 7 0S@tsffli^ffl7h'l/7S^it 
TX=SX + N, T Y= S Y — M (8) 

[0100] W±© J: -5 tC, m^7 K U^SS^S 6 * 
&l&E**R7fc2!«3n*£««©7FU.Xtt. 1 
so ^7CX:-*-pT ; b2ik7cT'$)oTfe<t^„ U^L***6>, 
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[0 10 1] ST. tf*ffiSg»l C43tt-5CPU©7 
K!/^-; 7>\ S* W \Z it 1 #5cJ$<I tftoll^ffl 

5 2 ffli) \z K 1 1 & &Sftf £ 15 * - i ft: * . l'AytTFU 

[0 10 2] S&, 2^7c7KUXSffl^*»^fCtt, 
±fB©<fc3K:> X^-h7 Fl'T.^^TcT^itLfttt 

2*7cTf**-r**^«fco%>je>s4:$n*b i t* 

[0103] fc*5, ±IEO*fig'Ttt, 7 H l/7Xtt®f) 

T * »-&ft i* IC ffl ^ 5 n -5 fe © T * * o 

[0 10 4] S-T. fflflflHICTLK, fc&SiEKWT 
*W«*$«)*ttt>t," 3>hD-;l/|/y7^ 

it, £;&EfclcP1- LTtt, i£*R«*ff'5 

[0 10 5] £*SIE*fT 3fc©a&3©«fft£Bll 2fc 
ST. S"f\ S8 1*6S8 4ST«DjBitt. El 6 ICS 
T7D— ^-Mc^tfSS lj&>6S 4*TC0®ai:lR! 

[0106] 3?*7 h* 6 fit, fc&KtetcM 

*£(6**3W-*7 , Jl'=fJXA*MiL (S8 5) , 7 
Fl^CDSft^fifc, TfcfeS7FUXgJfcffl3J&<BM&3 
W (S8 6) . 

[0 10 7] OfltHHEOtStWfl&k:. 7C©iH 

ftfcfcltS&HSROTFUX*, «^7h'l/XN (0 
^N^AWS) *5«fctf«-;£lP]7 FU7.M (O^M^AH 
S) £U Sl»!ttSN = M=0i-r4. fLT, wm. 
<D7 Fl/7.TAD£, 
TAD = ASA + MXHPC-N (9) 
fcS5SK:«fcoTj(Hi-r* (S8 7) . 

[0 10 8] ±13© (9.) $.\Z.iL-oT%.mk<07 
TAD*«*tlJSn*t. 1 &Ett¥R 7 tC&ttSlg Si- 



ll) 

20 

fex-^M^-DATAWlgS-r-SH*© 
x-^* ? #^ii*n-5 (S8 8) „ f LT, S8 9C*J 

£Ctt, NCffiaUfclJSSftT (S9 1) . StfS8 7 

^©a&a^frfrft-s. 

[0 10 9]—*. S 8 9l:*^T. N = AWStfio 
fc<h¥iJ5££ftfci§£ (S 8 9 IZtJUTYES) , S90 
KfcHT, M=AHS(Cftofc^S^^#lJ)£$n*. M 
"AHStftrjTUa^iW^nfti^ (S 9 0 
io HTNO) MOl^llDSSnSttt)!:. N© 

l*50l:'Jt7h$n (S 9 2) . HtXS 9 7*»6©ffl 
3#frfc>ft-2>. S 9 0 (Cfc^TM^AHSKfto 

/ttffiSSftfcJt-g- (S90l;feDTYES) . £T© 
7 F titz Z. t \ztt r> . 7 F 

[0 110] ±B©±3fcfe6Rfc©.7KU*£»ia3 
SfT3*S7 HU^t¥a6flDijS«tbttt, Ell 

0IH& 1 8 .OS0e£ff'3«jStH«©«J«T 
20 ^StiiltiWfPftO. **7 Fl/XtSfll 7 
t I £ 17 -5 #1 a £ * A ft tt «fc ^ C <h 1 Z ft -5 . 
[0 111] ifc, ±13© (9) 1^7t«^©7 

Kux^aj-rsassiftoT^-sri*, ^ftictss^ft 

X5§^S6ti3^T2^7C^©7 FUXSJM1U 
^ft*l*8E1t#a7»c3lfiT««lfi)EiUTt>«t^. £ 
©»£©7 F UX3Hfc«Jfc£tt. 
TX=SX-N, TY=SY + M (10) 
tft-5c 

so [0 1 1 2] ft£, £© (1 0) 5£«, 9 0£®fc©ift 
JTjST&S (6) iiB*T»5!l<. 5fefc8t#fil©;&S 
F7-y/U ^©&, Ifc&lR]©*'!^** 
*^>h7-yy-r«.^iiCckoT, fc*Ste3^fTfcft-& 

[0 113] iWC. ±13© (1) ~ (4) iC, iJJctf 
(9) ^tl3^Tffl^e.ftX^^«*[6]S^/^;i/K-y 
MfcHPCCSa^lCOlriTRWr*. **WlCtt. W3 

3&« H3t T * * IC ttSSJET -&^S**ft: ^ © "C . A tt* 
40 3S^7 HUX»*^a6rtfcH^WfCl3*LT*W«<t 

^ffl-r-5^*/i*;u3©as^j^i;T«s*[p)a^ 

[0 114] c®J:3ft:»^C>#«?T*fc»(:. 3 > h 

h»HPCS*-Tfll^«r«!Hlfll^CTL^Je>T 
«^n>hn-5'2(cj||«t. ^©ft^©1f|g*5a>h 
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•7 mcHPC*lHDttll/Ta»J|t*ff 
[0 115] ^Oi^&Mitnil "f*5aSSMl 
J0> Sflfcfr|»]*^/'?*;P h* y h$CH P C SrRjtf* 

[0 116] 

n-5tt. *a5g«a»5. mm?-?, 

tBMSSin > f> P-7T$^i T. ±157 h*W 

7 Hl/*»£*»KJ:oT£j*Stt&*jS7 

±fBH<£x-^£B£f0t«^£LTtti;'j7 Slfttt 

[0 117] cnicio, «e*©<fc-5fc ^assat* 

*3>hn-5-t©fflfc7KU^5 f -^ffi^*e3ir* 
fc&OSfScb i t ipg©7 H l/XA'XSrlStt^i&g^ftt^ 
CtlC&S,, «koT, SSbi t m<DT H 

£%mmmwi<Dm*:<Dfflm. em i ©raefc£&*Mrr 

[0 118] £fc> 7KUX©fC»«iatt. ^7HU 
[0 119] *»WC«-6**3>hD-5»i. 

[0120] ^i:j;o. ±BoidriiicJ:*»*iciin*. 
t, ^euga*^^n>hP— ^^2i?>n-g)7HW7. 

* £©*2H8 a nnai net cftsoT, n^mmfr 

[0121] *%Bi:i?)gS3>hD-7H 
iw **rf * * * u a» 6 tt* i ^cBBit^as s e> tc«x, 

»0*^T> ±B2B«lx-^*<±SE 1 ^BBH^atCfettS 



(12) 

22 

MS7 KW>tlcE1fc£tlSttJ&'?&&. 

[0 12 2] ^m:±l3, ±85«)fllriclC«fc*Sll*»CjlD>L 
T. l^l5tt^a<Of5tt^*<!:tT«, mm^-f^tS, 
1ST * 31 <h njfllfc 8ft T «t W Z. t \Z U 9 . m A. tt'S^ 
7 H 1^7. tHfcx-* 1 SrffiTtBtl Ufc ttfttf £ 

io [0 1 2 3] Sfc. **M»c«**«n>hn— 

[0 124] ^ntCjcD, ±83©*J*fc:J:53Sl*fcl)0* 
^*6£;i<htC<i:-pT> ^l/-^iStt5 7Hl'7 

[0 12 5] -*5§^fC«-2>a^3>hP-7«> 
20 ±E7h*U^*«|/t7^-^3i«. A^Snfeiattx— ^ 
*±fE*^M^;i/±lC*^$1tS^CDX^-F7 

[0 12 6] lift K J; 9, ±l3©**»Cji*Sft*fcJniA 

•rs. a^A^u-s^an-o^iats©-^© 

30 

[0 12 7] #58WK«SS*:3>hn-7tt. 
[0 12 8] ^nic^D. ±EO»J«CJ:*S*J|HclnA 

[0 12 9] £fc, *fSSHfc:«£**:3>ho-5tt, 
40 ±fBS^7 K UZSBflfe^»t*oT*j«Sn***7 H 

-So 

[0130] ^n[cj;o> ±8B©«j«»c«t*ja*{ciniA 

[0 13 1] 7h*U^Srl^:7CTa*-r*«^. 

so tt»5a**#-r*. 
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[0 13 2] **WC«***SI»*jStt. fl-HB 

&mm<D7 FU *©!£&#& £^7 h'^fiA?/ 

-*sa*»u a^*;i/Kj*UT«*«^*m*-r* 

7 Fl^^/l^-^lcSo'^T, «^/U^KC*5tt 

[0 133] CiniCj:0, ^*©J;c)(C, ^SSgetSl 

fc&©agcb i H§©7 Fl/XAX£i^££<l£^&t,> 
JltKfcS. «fc-3T, £ftb i tg<D7HW;U*R 

*^Sffi«©ii:*:©raH*\ 7 F l/7/U©f»|i: 

£z>mnmm.<Dm±<Dmm, em i ©^ja^t"S:»^-r 

[0 134] Sfc, ft*©J:3(C. ^a5SBt*^T7. 
Fl^©g'&®g£fT*3&<T^tf£<hK:&5©-C, fl> 

[0 13 5] Sfc, #§8gg£^5iS{S^*->X-r£«, 
*SA#U BH«ffl*sm*-r*±EO**3>hn — 

[0 13 6] cntcfcO. f£5fe©«fc3fc:, +ffe$&SgM 

f-5fcs!>©ii§&b i t««)7HUX/tXSI9:lt-5^S** 
& 5 ©T, ffiffcb i tH©7HW/USS 

**gjBf*©if *©ra«-*», 7 F i/X/UfflSitii: 
«k*iB*«8K©**©HH. EM i omMte £<D±Ctz 

[0 13 7] t>*^aS«t'*5lt^5!lS±<Dftfi 
£i*«pJI6tfc*. ctoT, 0!|*. 

J: "3 fc. #H88lTOftfi^* < fc 

Fp — ^fliJTjfi? itKck-pT, HfftS^vXT- 



(13) 

24 

[hi] ^■mM<D-mmmmiz^^m^>bn-y(D 

[0 2] #£!fc#«£«*H«S*S'XxA©«l&«J« 
[03] ±|2**a >hD-7^fA5a>hD-JPk 

[04] mm (a) a, TO^tci5HTM3n 
io rzwm^-fxDMZinis-c&K), mm (b) a. pis 

[05] &1$C^LT 1 ~ 9 ©S^5#lfc 3 X 3© 
iHSv F U ^7^tMiT-abl>. 

[0 6] 7HUX«lftA«0ft|iHE©«^©fflao«nS 
iT7D-f t~ FT8>-2>„ 

[07] 7 0 «0fe©«^-©M31©Sgn 

[0 8] 7 Ki/x^i 8 ommmnmsvtmmvm 
[09] 7Kuxgfttf«2 7 oa^te©»£©aaa©siE 

. n£zrcf:7P-3^- FT&5. 

[010] 0^0^- 18 0«@te, fe«k^£^Ste© 

7 f uxfcswaasrff -5**7 f ux»^#a©«*s« 
£*T:/p>.y>0Ta&3. 

[011] 9os@fi, 2 7 ommmoTFux&mm 

0T&&O 

[012] 7 F UX3E**«£*E£©»£©*!13©«En 
so 4it7n-ft-l>tJb5. 
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